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Norsk sammendrag av avhandling : 
«Livskvalitet hos eldre i dialyse». 
%ODQWGLDO\VHSDVLHQWDQHHUGHWGHLHOGVWHDOGHUVJUXSSHQHVRPDXNDUPHVW)nDYGHVVHEOLU
Q\UHWUDQVSODQWHUWGHWEHW\UOLYVODQJGLDO\VHEHKDQGOLQJ*RGOLYVNYDOLWHWLGLDO\VHHUGHUIRU
VY UWYLNWLJ
$YKDQGOLQJDYLOOHSULP UWXQGHUV¡NHNYDEHW\GQLQJVWDUWWLGVSXQNWLGLDO\VHKDURJVHLHIRU
OLYVNYDOLWHWKRVGHLHOGVWHGLDO\VHSDVLHQWDQHnUVDPWXQGHUV¡NHNYDEHW\GLQJHUQ ULQJ
VWDWXVI\VLVNIXQNVMRQRJNRPRUELGLWHWDQGUHVMXNGRPDUHQQQ\UHVYLNWKDUIRUOLYVNYDOLWHWHQ
WLOGHVVHSDVLHQWDQH

5HVXOWDWDIUnVWXGLDQHLDYKDQGOLQJDYLVHUDWGHLHOGVWHSDVLHQWDQHLGLDO\VHKDUGnUOLJDUH
OLYVNYDOLWHWVDPDQOLNQDPHG\QJUHGLDO\VHSDVLHQWDURJPHGGHQJHQHUHOOHEHIRONQLQJDSn
VDPHDOGHURJNM¡QQ'HWWHJMHOGVSHVLHOWI\VLVNHGLPHQVMRQHU9LIDQQVWHUNVDPDQKHQJ
PHOORPI\VLVNIXQNVMRQRJOLYVNYDOLWHW9LYLVWHRJDWPDQJHDYSDVLHQWDQHKDGGH
HUQ ULQJVVYLNWRJDQGHOHQVRPKDGGHHUQ ULQJVSUREOHPYDUDYKHQJLJDYNODVVLILVHULQJV
V\VWHP9LIDQQLQJHQVDPDQKHQJPHOORPVWDUWWLGVSXQNWLGLDO\VHRJOLYVNYDOLWHWGHWWHHUL
VDPVYDUPHGUHVXOWDWIUnDQGUHQ\OLJSXEOLVHUWHVWXGLHU'HLVHLQDUHnUKDUGHWYRUHHLQWHQGHQV
LQWHUQDVMRQDOWWLOnVWDUWHWLGOHJDUHLGLDO\VHKRVHOGUHYnUHIXQQJLULQJHQKDOGHSXQNWIRU
JHYLQVWLIRUPDYEHWUHOLYVNYDOLWHWYHGnVWDUWHWLGOHJ9LIDQQLQJHQVWDWLVWLVNVDPDQKHQJ
PHOORPNRPRUELGLWHWRJOLYVNYDOLWHW

3URVMHNWHWYDUIUnVWDUWHQSODQODJWVRPHLQQRUVNPXOWLVHQWHUVWXGLHGHUHLQYHGORGGWUHNQLQJ
UDQGRPLVHULQJVNXOOHVDPDQOLNQDOLYVNYDOLWHWKRVGHLVRPVWDUWDWLGOHJLGLDO\VHPHGGHLVRP
VWDUWDVHLQW3JDIRUInSDVLHQWDULQNOXGHUWYDUWGHQQHVWXGLHQDYVOXWWD(WWHUDYVOXWQLQJDY
GHQQHVWXGLHQJMHQQRPI¡UWHYLHLQVS¡UMHXQGHUV¡NHOVHWLODOOHQ\UHOHJDUL1RUJHIRUnInVYDU
SnNYLIRUGHWHUVnYDQVNHOLJnUHNUXWWHUHQ\UHVYLNWSDVLHQWDUWLOUDQGRPLVHUWHVWXGLHU6YDUDYL
IHNNW\GHUSnDWQ\UHOHJDU¡QVNHUnEHVWHPPHVM¡OYQnUGLDO\VHEHKDQGOLQJDVNDOVWDUWHGHLYDU
RJRSSWDWWDYDUEHLGVSUHVVIRUGLDO\VHVMXNHSOHLDUDURJNDSDVLWHWSnGLDO\VHDYGHOLQJD

)RUnILQQHVYDUSnGHLRSSULQQHOHJHIRUVNQLQJVS¡UVPnODYDUWGHWJMHQQRPI¡UWHLQWYHUUVQLWWV
VWXGLHPHGXWJDQJVSXQNWL1RUVN1HIURORJLUHJLVWHUGHUDOOHVRPVWDUWHULGLDO\VHEHKDQGOLQJL
1RUJHEOLUUHJLVWUHUW6S¡UMHVNMHPDPHGVS¡UVPnORPSDVLHQWDQHVLQOLYVNYDOLWHWRJHUQ ULQJ
YDUWVHQGWWLODOOHVRPYDU!nURJLGLDO\VHSU'HWYDUWVHQGWXWVNMHPDRJGHW
NRPVYDUIUn,WLOOHJJEOHLGHWJMRUWHLQVXEVWXGLHSnHUQ ULQJRJOLYVNYDOLWHWSnVDPH
SDVLHQWJUXSSHL1RUGRJ6¡U7U¡QGHODJGHUHLQPnOWHY VNHVWDWXVRJNURSSVVDPDQVHWQLQJ
YHGKMHOSDYELRLPSHGDQFHVDPWPnOWHPXVNHOVW\UNHRJRYHUDUPVRPNUHWV'HQQHSDVLHQW
JUXSSDVYDUWHRJSnVDPHVS¡UUHVNMHPDVRPLGHQQDVMRQDOHVWXGLHQ

6WXGLHQYLVHUDWGHWHUYLNWLJnInVW¡UUHIRNXVSnHUQ ULQJKRVGHLHOGVWHSDVLHQWDQHLGLDO\VH
'HWYLOY UHYLNWLJnEOLHLQLJRPNYDPHWRGDUHLQVNDOEUXNHIRUnLGHQWLILVHUHGHLVRPKDU
ULVLNRIRUnXWYLNOHHUQ ULQJVSUREOHPVOLNDWWLOWDNVRPNRVWYHLOHGQLQJRJHUQ ULQJVWLOVNRW
NDQYXUGHUDVW
'HWNDQYHUHHLWVWRUWSRWHQVLDOIRUnEHWUHOLYVNYDOLWHWKRVJDPOHGLDO\VHSDVLHQWDUYHGn
VWLPXOHUHWLODXNDI\VLVNDNWLYLWHWYHGWGI\VLVNWUHQLQJLUHJLDYGLDO\VHDYGHOLQJD

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Summary in English
,Q WKH ODVW GHFDGHV ROGHU SDWLHQWV UHSUHVHQW WKH IDVWHVW JURZLQJ VXEJURXS RI WKH GLDO\VLV
SDWLHQWV)RUPRVWRIWKHVHSDWLHQWVGLDO\VLVWUHDWPHQWZLOOEHOLIHORQJ4XDOLW\RIOLIH4R/
LVWKHUHIRUDQLPSRUWDQWRXWFRPH
7KHGHFLVLRQWRVWDUWGLDO\VLVWUHDWPHQWLVSDUWO\EDVHGRQWKHSDWLHQWUHQDOIXQFWLRQDVVHVVHG
E\JORPHUXORILOWUDWLRQUDWH*)5³QRUPDO´YDOXHV!POPLQ,WKDVEHHQDWUDGLWLRQWR
VWDUWGLDO\VLVWUHDWPHQWZKHQ*)5IHOOEHORZPOPLQODWHVWDUW7KHUHKDVEHHQDWHQGHQF\
LQWHUQDWLRQDOO\WRVWDUWHDUOLHULQGLD\VLVWUHDWPHQWRQDKLJKHU*)5HVSHFLDOO\LQWKHHOGHUO\
7KHGRFXPHQWDWLRQIRUWKHEHQHILWRIWKLVKDVEHHQVFDUFH7KHUHLVDOVRSRRUNQRZOHGJHDERXW
ZKDWIDFWRUVLQIOXHQFHTXDOLW\RIOLIHLQWKHHOGHUO\GLDO\VLVSDWLHQWV

7KLVGRFWRUDOWKHVLVZDVRULJLQDOO\SODQQHGWRH[SORUHWKHLPSDFWRIWKHVWDUWSRLQWRIGLDO\VLV
WUHDWPHQW RQ4R/ LQ WKH ROGHU GLDO\VLV SDWLHQWV \HDUV RI DJH DQG DOVR WR H[SORUH WKH
LPSDFWRIQXWULWLRQDOVWDWXVSK\VLFDOIXQFWLRQDQGFRPRUELGLW\RQ4R/LQWKHVHSDWLHQWV

7KHSURMHFWZDVSODQQHGDVD1RUZHJLDQPXOWLFHQWHUVWXG\ZLWKUDQGRPL]DWLRQWRHDUO\DQG
ODWHVWDUWLQGLDO\VLVDQGWKHK\SRWKHVLVZDVWKDWHDUO\VWDUWZRXOGJLYHEHWWHU4R/'XHWRIHZ
SDWLHQWVLQFOXGHGWKHVWXG\ZDVFORVHG$IWHUWKHFORVXUHRIWKHVWXG\ZHGLGDVXUYH\DPRQJ
1RUZHJLDQ QHSKURORJLVWV ZKHUH WKH\ZHUH DVNHGZK\ LW ZDV VR GLIILFXOW WR UHFUXLW FKURQLF
NLGQH\ GLVHDVH SDWLHQWV WR UDQGRPL]HG VWXGLHV 7KH DQVZHUV LPSOLHG WKDW WKH QHSKURORJLVWV
ZDQWHG WR GHFLGH IRU WKHPVHOYHVZKHQ WR VWDUW GLDO\VLV WUHDWPHQW DQG WKH\ WKRXJKW WKDW WKH
SDWLHQWVZDQWHG WR SRVWSRQH GLDO\VLV WUHDWPHQW 7KH QHSKURORJLVWV ZHUH DOVR FRQFHUQ DERXW
ZRUNORDGIRUWKHVWDIIDQGFDSDFLW\RQWKHGLDO\VLVZDUG

7RILQGWKHDQVZHUVRQWKHRULJLQDOUHVHDUFKTXHVWLRQZHGLGDFURVVVHFWLRQDOVWXG\ZLWKGDWD
IURPWKH1RUZHJLDQ5HQDO5HJLVWU\155ZKHUHDOOSDWLHQWVZKRLQLWLDWHGLDO\VLVWUHDWPHQW
DUHUHJLVWHUHG4XHVWLRQQDLUHZLWKTXHVWLRQVDERXWWKHSDWLHQWV4R/DQGQXWULWLRQDOVWDWXVZDV
PDLOHG WRDOOSDWLHQWV\HDUVRIDJHDQG LQGLDO\VLV WUHDWPHQW ,WZDVPDLOHG
TXHVWLRQQDLUHVDQGZHUHFHLYHGDQVZHUV IURP7KHVHGDWDZHUHVXSSOHPHQWHGZLWK
PHGLFDOGDWDIURP155FROOHFWHGIURPVWDUWDWGLDO\VLVDQG$QQXDOUHSRUW,WZDVDOVR
GRQH DPLQRUPRUH GHWDLOHG VWXG\ RQ QXWULWLRQDO VWDWXV DQG4R/ LQ HOGHUO\  \HDUV LQ
1RUWK  DQG 6RXWK 7U¡QGHODJ ,Q WKLV VWXG\ K\GUDWLRQ VWDWXV DQG ERG\ FRPSRVLWLRQ ZDV
PHDVXUHG E\ ELRLPSHGDQFH VSHFWURVFRS\ DQG LW ZDV DOVR GRQH D FOLQLFDO H[DPLQDWLRQ DQG
3
 
PHDVXUHG PXVFOH VWUHQJWK DQG DUP VNLQIROG WULFHSV VNLQIROG 7KH VDPH TXHVWLRQQDLUH
UHJDUGLQJ4R/DQGQXWULWLRQDOVWDWXVXVHGLQQDWLRQDOVWXG\ZDVDGPLWWHG

7KH UHVXOWV IURP WKHVH VWXGLHV VKRZHG WKDW WKH HOGHUO\ SDWLHQWV LQ GLDO\VLV UHSRUWHG SRRUHU
4R/SRRUHUWKDQZKDWRWKHUVKDYHIRXQGLQ\RXQJHUGLDO\VLVSDWLHQWVDQGSRRUHUWKDQLQWKH
JHQHUDOSRSXODWLRQDWWKHVDPHDJHDQGJHQGHUHVSHFLDOO\SK\VLFDOGRPDLQV
:H IRXQG D VWURQJ DVVRFLDWLRQ EHWZHHQ SK\VLFDO IXQFWLRQ DQG 4R/:H DOVR VKRZHG WKDW
PDQ\ ROGHU SDWLHQWV KDG QXWULWLRQDO SUREOHPV DQG WKH IUHTXHQF\ RI QXWULWLRQDO SUREOHPV
GHSHQGHG RQZKLFK FODVVLILFDWLRQ V\VWHP WKDW ZDV XVHG:H IRXQG QR DVVRFLDWLRQ EHWZHHQ
VWDUWLQJSRLQWLQGLDO\VLVDQG4R/WKLVLVLQDFFRUGDQFHZLWKUHFHQWO\SXEOLVKHGVWXGLHV2XU
ILQGLQJV GLG QRW VKRZ DQ\ EHQHILW LQ 4R/ RI VWDUWLQJ HDUO\ LQ GLDO\VLV IRU WKH ROGHU &.'
SDWLHQWV:HIRXQGQRDVVRFLDWLRQEHWZHHQFRPRUELGLW\DQG4R/

7KHWKHVLVLPSOLHVWKHLPSRUWDQFHRIJUHDWHUIRFXVRQQXWULWLRQDOVWDWXVLQWKHROGHUSDWLHQWV,W
LVLPSRUWDQWWRDJUHHXSRQZKLFKDVVHVVPHQWVWRXVHIRULGHQWLILFDWLRQRISDWLHQWVDWQXWULWLRQDO
ULVN DQG FRQVLGHU GLHWDU\ DGYLFH DQG QXWULWLRQDO VXSSOHPHQWV %LRLPSHGDQFH JDYH
LQIRUPDWLRQ RI LPSRUWDQW FKDQJHV LQ ERG\ FRPSRVLWLRQ WKDW ZDV QRW UHYHDOHG E\ RWKHU
DVVHVVPHQWPHWKRGVLWZDVHDV\WRXVHDQGFDQEHDXVHIXOWRROLQDVVHVVPHQWRIQXWULWLRQDO
VWDWXVDQGK\GUDWLRQVWDWXVLQWKHHOGHUO\LQGLDO\VLV

,WFDQEHDSRWHQWLDO WRLPSURYH4R/LQROGHUGLDO\VLVSDWLHQWVE\VWLPXODWLQJPRUHSK\VLFDO
DFWLYLW\ DQG RIIHU SK\VLFDO H[HUFLVH WUDLQLQJ LQ WKH GLDO\VLV ZDUG ,W LV DOVR LPSRUWDQW ZLWK
IXUWKHUVWXGLHVWRH[SORUHWKHEHQHILWRISK\VLFDOWUDLQLQJLQWKLVDJHJURXS

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,Q WKH ODVWGHFDGHVROGHUSDWLHQWV UHSUHVHQW WKH IDVWHVWJURZLQJVXEJURXSRI WKHGLDO\VLV
SRSXODWLRQ)RUPRVWRIWKHVHSDWLHQWVGLDO\VLVWUHDWPHQWZLOOEHOLIHORQJ4XDOLW\RIOLIH
4R/ LV WKHUHIRUH DQ LPSRUWDQWRXWFRPH7KHNQRZOHGJHDERXWZKLFK IDFWRUV WKDWPD\
LQIOXHQFH 4R/ RI ROGHU GLDO\VLV SDWLHQWV LV KRZHYHU VFDUFH 7KHUH LV DOVR D FOHDU
WHQGHQF\ WR VWDUW GLDO\VLV WUHDWPHQW HDUOLHU DQG ZLWKRXW GRFXPHQWHG EHQHILWV IRU WKH
SDWLHQWV4R/
:HZDQWHGWRLQYHVWLJDWHZKLFKLPSDFWHDUO\YVODWHVWDUWLQGLDO\VLVZRXOGKDYHIRUWKH
4R/SDWLHQWV¶\HDUVRIDJHVWDUWLQJLQGLDO\VLVDQGWRLQYHVWLJDWHWKHSUHGLFWLYHYDOXH
RI QXWULWLRQDO VWDWXV SK\VLFDO IXQFWLRQ DQG FRPRUELGLW\ 7KH SURMHFW ZDV RULJLQDOO\
SODQQHGDVD1RUZHJLDQPXOWLFHQWUH UDQGRPLVHGVWXG\ZKHUHSDWLHQWV\HDUVRIDJH
SODQQHGIRUGLDO\VLV WUHDWPHQWVKRXOGEHUDQGRPLVHGWRHDUO\VWDUW HVWLPDWHGJORPHUXODU
ILOWUDWLRQ UDWH H*)5!  POPLQ RU ODWH VWDUW H*)5  POPLQ 1XWULWLRQDO VWDWXV
SK\VLFDOIXQFWLRQDQGFRPRUELGLW\ZHUHWREHDVVHVVHGDWEDVHOLQH4R/ZDVGHILQHGDVWKH
SULPDU\RXWFRPHPHDVXUH
$JUHDW HIIRUWZDVPDGH WR JLYH WKRURXJK DQGZLGHVSUHDG LQIRUPDWLRQ DERXW WKH VWXG\
ERWK LQZULWLQJ DQG WKURXJKPHHWLQJVZLWK QHSKURORJLVWV DQGGLDO\VLVQXUVHV WKURXJKRXW
WKHFRXQWU\'HVSLWH WKLVDQGDQRYHUDOOSRVLWLYH IHHGEDFN WKH UDWHRI LQFOXVLRQZDV WRR
ORZ DQG WKH VWXG\ ZDV FORVHG :H DVVXPHG WKDW GLIILFXOWLHV LQ FRPSO\LQJ ZLWK WKH
UDQGRPL]DWLRQ SURFHGXUH ZHUH WKH PDLQ UHDVRQV IRU WKH SRRU UHFUXLWPHQW 7KXV ZH
FKDQJHGWKHVWXG\GHVLJQWRDQREVHUYDWLRQDOVWXG\ZKHUHWKHSDWLHQWVVKRXOGEHLQFOXGHG
ZKHQ WKH\ VWDUWLQJ GLDO\VLV WKHUDS\ 1HZ LQIRUPDWLRQ SURFHGXUHV ZHUH FDUULHG RXW
+RZHYHUDIWHUD\HDUWKLVVWXG\DOVRKDGWREHFORVHGGXHWRIHZSDWLHQWVLQFOXGHG
%DVHG RQ WKLV H[SHULHQFHZH GHFLGHG WR H[SORUHZK\ LWZDV VR GLIILFXOW WR HQURO ROGHU
GLDO\VLVSDWLHQWVRQWRFOLQLFDOVWXGLHV7RDQVZHUWKLVDVXUYH\LQFOXGLQJDTXHVWLRQQDLUH
WRDOOQHSKURORJLVWVLQ1RUZD\ZDVFDUULHGRXW3DSHU7RDQVZHURXURULJLQDOUHVHDUFK
TXHVWLRQV ZH GHFLGHG IRU D FURVVVHFWLRQDO VWXG\ OLQNHG WR 7KH 1RUZHJLDQ 5HQDO
5HJLVWU\ 155 ZKHUH DOO SDWLHQWV VWDUWLQJ LQ GLDO\VLV WUHDWPHQW DUH UHJLVWHUHG
4XHVWLRQQDLUHV LQFOXGLQJ TXDOLW\ RI OLIH QXWULWLRQDO VWDWXV DQG SK\VLFDO IXQFWLRQLQJ
DVVHVVPHQWZHUHPDLOHGWRDOOSDWLHQWV\HDUVRIDJHDQGWKHSDWLHQWVZKRDQVZHUHG
11
 
ZHUHLQFOXGHGLQWKHVWXG\DQGJDYHDFFHVVWRPHGLFDOGDWDIURPWKH155$FRPSOLDQFH
RIZDVDFKLHYHG3DSHU)RUDPRUHGHWDLOHGLQYHVWLJDWLRQRIWKHUHODWLRQEHWZHHQ
QXWULWLRQDOVWDWXVDQGTXDOLW\RI OLIH LQROGHUGLDO\VLVSDWLHQWVZHDOVRGLGDPLQRUVWXG\
LQFOXGLQJ WKRURXJK DVVHVVPHQWV RI ERG\ FRPSRVLWLRQ DQG QXWULWLRQDO SDUDPHWHUV RI
SDWLHQWV\HDUVIURPRXUXQLYHUVLW\KRVSLWDO¶VFDWFKPHQWDUHD3DSHU
2YHUDOO GXH WR PDMRU UHFUXLWPHQW GLIILFXOWLHV D VWURQJ UDQGRPLVHG GHVLJQ KDG WR EH
DEDQGRQHG DQG UHSODFHG E\ D ZHDNHU RQH  'HVSLWH WKLV ZH ILQG WKDW RXU ILQDO UHVXOWV
VLJQLILFDQWO\ FRQWULEXWH WR WKH XQGHUVWDQGLQJ RI WKH UHODWLRQVKLS EHWZHHQ 4R/ VWDUWLQJ
SRLQW LQ GLDO\VLV QXWULWLRQDO VWDWXV DQG SK\VLFDO IXQFWLRQ LQ ROGHU GLDO\VLV SDWLHQWV DQG
SRLQWVWRUHPHGLDEOHIDFWRUVWKDWE\DGHTXDWHDVVHVVPHQWPHWKRGVDQGLQWHUYHQWLRQVPD\
LPSURYH WKH WUHDWPHQWDQGSRRU4R/RI WKHVHSDWLHQWV2XU UHVXOWVDOVRFRQWULEXWH WRDQ
XQGHUVWDQGLQJ RI WKH JHQHUDO GLIILFXOWLHV LQ FRQGXFWLQJ FOLQLFDO WULDOV DPRQJ GLDO\VHV
SDWLHQWV DVZHOO DVGHPRQVWUDWH WKHSDWLHQWV¶ DELOLW\ DQGZLOOLQJQHVV WRSDUWLFLSDWH7KH\
PD\ WKHUHIRUHEHRIVXEVWDQWLDOKHOS IRU IXWXUH UHVHDUFK WDUJHWLQJROGHUGLDO\VLVSDWLHQWV
IRUZKRPLQFUHDVHGUHVHDUFKHIIRUWVDUHFOHDUO\QHHGHG

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 
Background 
Chronic kidney disease

7KHWRWDOSUHYDOHQFHRIFKURQLFNLGQH\GLVHDVH&.'LQ1RUZD\LVDQGLQ86
(DFK\HDUDVPDOOSURSRUWLRQSURJUHVVWRHQGVWDJHUHQDOGLVHDVH(65'
 WLPHVPRUH LQ86 WKDQ1RUZD\SRVVLEO\GXH WRDKLJKHUSUHYDOHQFHRI W\SHGLDEHWHV
PHOOLWXV7KHSUHYDOHQFHIRU&.'LQWKHHOGHUO\!\HDUVLVKLJKHUDQGUHSRUWHGWREH
LQ86LQ(XURSHDQGLQ&KLQD



)LJXUH'HYHORSPHQWRI(QG6WDJH5HQDO'LVHDVH(65'


,Q  D FODVVLILFDWLRQ V\VWHP IRU GLIIHUHQW GHJUHHV RI UHQDO G\VIXQFWLRQ IURP WKH HDUOLHVW
NLGQH\GDPDJH WR HQG VWDJH UHQDOGLVHDVHZDVGHYHORSHGE\ WKH.LGQH\'LVHDVH2XWFRPHV
4XDOLW\,QLWLDWLYH.'24,GHSHQGLQJRQPDUNHUVRINLGQH\GDPDJHDOEXPLQXULDDQGOHYHO
RINLGQH\IXQFWLRQLHJORPHUXODUILOWUDWLRQUDWH*)5,WKDVKRZHYHUEHFRPHDSSDUHQWWKDW
ZKHQ DSSO\LQJ WKLV V\VWHP WKH SUHYDOHQFH RI &.' LV SDUWLFXODUO\ KLJK LQ WKH ROGHU
LQGLYLGXDOV7KXV WKHUH LV VWLOOGHEDWHZKHWKHU WKH.'24,FODVVLILFDWLRQV\VWHP LV VXLWDEOH
13
 
HVSHFLDOO\ IRUROGHUSHUVRQDV WKH\PD\EHPLVFODVVLILHGGXH WRD ORZH*)5DVD UHVXOWRID
³QRUPDO´UHGXFWLRQRINLGQH\IXQFWLRQZLWKDJH



Table 1. Definition of CKD Stages 1–5 according to the KDOQI 2002 classification system


*)5P/PLQP
 ± ± ± 
1RUPRDOEXPLQXULD 1R&.'1R&.' 6WDJH 6WDJH 6WDJH
0LFUR
DOEXPLQXULDPDFURDOEXPLQXULD
6WDJH 6WDJH 6WDJH 6WDJH 6WDJH
Findings should be present for more than 3 months.



7KHPDLQFDXVHVRI&.'DUHUHQDOYDVFXODUGLVHDVHGLDEHWHVPHOOLWXVF\VWLFNLGQH\GLVHDVH
DQG JORPHUXORQHSKULWLV $QQXDO UHSRUW1555LVN IDFWRUV IRU GHYHORSLQJ(65' DUH
DJHJHQGHUK\SHUWHQVLRQK\SHUFKROHVWHUROHPLDVPRNLQJDQGGLDEHWHVPHOOLWXV


Renal replacement therapy
&.'SURJUHVVLQJWR(65'FDQEHWUHDWHGZLWKUHQDOUHSODFHPHQWWKHUDS\GLDO\VLVRUUHQDO
WUDQVSODQWDWLRQ'LDO\VLVFDQEHGRQHLQLQVWLWXWLRQVZLWKKHPRGLDO\VLV+'RUDWKRPHZLWK
SHULWRQHDOGLDO\VLV3'3'FDQEHGRQHPDQXDOO\DVFRQWLQXRXVDPEXODWRU\3'&$3'RU
ZLWKDPDFKLQHDXWRPDWHG3'$3'7KHNLGQH\IXQFWLRQJORPHUXODUILOWUDWLRQUDWH*)5
FDQEHDVVHVVHGZLWKVHYHUDOPHWKRGVVHUXPFUHDWLQLQHHVWLPDWLQJ*)5ZLWKHTXDWLRQV
&RFKURIW*DXOWDQGWKH0RGLILFDWLRQRI'LHWLQ5HQDO'LVHDVH0'5'DUHEDVHGRQVHUXP
FUHDWLQLQHDQGDJHVH[HWKQLFRULJLQDQGERG\VL]HFUHDWLQHFOHDUDQFHDQGXUHDFOHDUDQFH
EDVHGRQEORRGWHVWVDQGKRXUXULQHFROOHFWLRQ&\VWDWLQ&LRKH[ROFOHDUDQFHDQGLQXOLQ
FOHDUDQFHZKLFKLVJROGVWDQGDUG7KHXSGDWHG(XURSHDQ%HVW3UDFWLFH*XLGHOLQHV(%3*
UHFRPPHQGVWRLQLWLDWHGLDO\VLVWUHDWPHQWZKHQ*)5POPLQDQGZLWKWKHIROORZLQJ
XUHPLFV\PSWRPVDQGRULQDELOLW\WRFRQWUROK\GUDWLRQVWDWXVDQGRUEORRGSUHVVXUHDQGRUD
14
 
SURJUHVVLYHGHWHULRUDWLRQRIQXWULWLRQDOVWDWXVDQGIRUPRVWSDWLHQWVWKHQHHGWRVWDUWZLOOEHLQ
WKHUDQJH±POPLQP
,Q WKHRYHUDOO LQFLGHQFH UDWH IRU UHQDO UHSODFHPHQW WKHUDS\ 557 IRUHQGVWDJH UHQDO
GLVHDVH (65' LQ (XURSH (5$('7$ UHJLVWU\  ZDV  SHU PLOOLRQ SRSXODWLRQV
SPSSHU\HDU7KHRYHUDOOPHDQDJHZDV\HDUVUDQJLQJIURP\HDUV5XVVLD WR
\HDUV%HOJLD'XWFKVSHDNLQJ7KHRYHUDOOSUHYDOHQFH(5$('7$UHJLVWU\
ZDVSPS
'XULQJDWRWDORIQHZSDWLHQWVHQWHUHGUHQDOUHSODFHPHQWWKHUDS\557LQ1RUZD\
LHDQLQFLGHQFHUDWHRISHUPLOOLQKDELWDQWV$PDMRULW\ZHUHPDOHV0HGLDQ
DJHDW VWDUWZDV\HDUVPHDQ\HDUV UDQJLQJIURP WR\HDUV%\WKHHQGRI
SDWLHQWVLQ1RUZD\UHFHLYHGUHQDOUHSODFHPHQWWKHUDS\LHSUHYDOHQFHRISHU
PLOOLRQLQKDELWDQWV0HGLDQDJHE\WKHHQGRI WKH\HDUZDV\HDUVPHDQ\HDUVDQG
UDQJH\HDUV155$QQXDOUHSRUW
,Q86WKHLQFLGHQFHUDWHIRU(65'IRUWKHROGHVW!\HDUVRIDJHKDVLQFUHDVHGE\
VLQFHDQGWKHDGMXVWHGUDWHRISUHYDOHQW(65'IRUWKRVH\HDUVDQGROGHUKDVJURZQ
VLQFH  ,Q1RUZD\ WKHUHKDVEHHQ WKH VDPH WUHQG LQ WKHUHZHUHRI
SDWLHQWV!\HDUVRIDJHVWDUWLQJLQ557LQWKHUHZHUHVWDUWLQJ557LQWKHDJH
JURXS\HDUV


Elderly in dialysis
7KH ROGHVW SDWLHQWV DUH WKH IDVWHVW LQFUHDVLQJ VXEJURXS LQ WKH GLDO\VLV SRSXODWLRQ LQ WKH
GHYHORSHG FRXQWULHV DQG WKH UHIHUUDO DQG DFFHSWDQFH RI ROGHU SDWLHQWV RQWR GLDO\VLV LV
LQFUHDVLQJ7KLVLVGXHWRWKHIDFWWKDWLQFLGHQWUDWHVRIHQGVWDJHUHQDOGLVHDVH(65'
LQWKHROGHUDGXOWVDUHLQFUHDVLQJDQGDQLPSURYHGVXUYLYDORIGLVHDVHVDVVRFLDWHGZLWKNLGQH\
GLVHDVH VXFK DV GLDEHWHV DQG FRURQDU\ KHDUW GLVHDVHV   7KH VXUYLYDO RI WKH ROGHVW
GLDO\VLVSDWLHQWVLVGRFXPHQWHGIURPDUHSRUWIURPWKH)UHQFK3HULWRQHDO'LDO\VLV5HJLVWU\
ZKLFKVKRZHGDPHGLDQVXUYLYDORIPRQWKVLQDSRSXODWLRQZLWKPHDQDJH\HDUVDWVWDUW
LQGLDO\VLV


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Figure 2. Initial renal replacement therapy modality in the United States in 
2008, according to age group. (Tamura, 2012) (12)



$VVKRZQLQ)LJXUHSHULWRQHDOGLDO\VLV3'LVOHVVSUHVFULEHGWKDQKHPRGLDO\VLV+'ZLWK
ROGHUDJHDQGWKLVSDWWHUQLVWKHVDPHLQ(XURSHDVLQWKH867KH1(&26$'VWXG\
IURPWKH1HWKHUODQGVUHSRUWHGWKDW LWZDVWKHH[SHFWHG LQDELOLW\WRSHUIRUPWKHGLDO\VLV
H[FKDQJHV WKDWZDV DPDMRU UHDVRQ IRU HOGHUO\ QRW WR VWDUW3'  ,Q)UDQFH KRZHYHUZKHUH
DVVLVWHG3'KDVEHHQXVHGIRUPDQ\\HDUVDQGWKHDVVLVWDQFHIRUWKHSURFHGXUHLVJLYHQE\D
FRPPXQLW\ QXUVH 3' LV SUHGRPLQDQWO\ D WUHDWPHQW IRU WKH HOGHUO\ $VVLVWHG$3'KDV
EHHQGRFXPHQWHGDVD IHDVLEOHGLDO\VLVPRGDOLW\ IRU IUDLO HOGHUO\SDWLHQWV LQ D'DQLVK VWXG\
7KHUHLVQRGLIIHUHQFHLQWKHVXUYLYDOUDWHVEHWZHHQ3'DQG+'UHSRUWHGIURPERWK86
DQG(XURSH H[FHSW IRU HOGHUO\ GLDEHWLFZRPHQ  $QG D VWXG\  WKDW KDYH FRPSDUHG
4R/EHWZHHQROGHUSDWLHQWVLQ+'DQG3'IRXQGVLPLODUVFRUHVLIQRWEHWWHUIRU3'YV+'



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


Figure 3 Incidence rates for ESRD Europe 1997 – 2006 by gender and age groups. 
(ERA-EDTA Registry data, 2009) (8)
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 
Quality of life 

4XDOLW\RIOLIHLVGHILQHGE\WKH:+2DVDVWDWHRIFRPSOHWHSK\VLFDOPHQWDODQGVRFLDOZHOO
EHLQJ DQGQRWPHUHO\ WKHDEVHQFHRIGLVHDVH )RU WKHSXUSRVHRI FOLQLFDO UHVHDUFK WKH
WHUP KHDOWK UHODWHG TXDOLW\ RI OLIH +54R/ KDV EHHQ GHILQHG UHIHUULQJ WR WKH SDWLHQWVC
DSSUDLVDORIWKHLUFXUUHQWOHYHORIIXQFWLRQLQJDQGVDWLVIDFWLRQZLWKLWFRPSDUHGWRZKDWWKH\
SHUFHLYH DV LGHDO  +54R/ PD\ EH FRQVLGHUHG V\QRQ\PRXV ZLWK VXEMHFWLYH KHDOWK
DVVHVVPHQWDQGUHIOHFWVWKHSHUVRQVH[SHULHQFHZLWKKHDOWKFDUHLQWHUYHQWLRQV,QFOLQLFDO
UHVHDUFKDQGSUDFWLFHTXDOLW\RIOLIHLVOLPLWHGWRKHDOWKUHODWHGLVVXHVDQGWKHWHUPV©TXDOLW\
RIOLIH4R/ªDQG©KHDOWKUHODWHGTXDOLW\RIOLIH+54R/´DUHPRVWO\XVHGV\QRQ\PRXVO\,Q
WKLVWKHVLVZHZLOOXVHWKHWHUPTXDOLW\RIOLIH4R/

$ ODUJH QXPEHU RI 4R/ TXHVWLRQQDLUH KDYH EHHQ GHYHORSHG PRVW RI WKHP DUH
PXOWLGLPHQVLRQDO 7KHVH TXHVWLRQQDLUHV FDQ EH JHQHULF WKDW LV VXLWDEOH IRU JHQHUDO
SRSXODWLRQVZLWKRXWUHIHUHQFHWRDQ\GLVHDVHRUFRQGLWLRQVSHFLILFHJGHYHORSHGIRUFDQFHU
RUNLGQH\GLVHDVHLQSDUWLFXODURUGRPDLQVSHFLILFHJDVVHVVLQJGHSUHVVLRQDQGDQ[LHW\
 SF-36 

7KH0HGLFDO2XWFRPH6WXG\LWHP6KRUW)RUP+HDOWKVXUYH\0266)LVRULJLQDOO\D
JHQHULF VHOIDGPLQLVWHUHG TXHVWLRQQDLUH EXW LV ZHOO GRFXPHQWHG DQG YDOLGDWHG LQ FKURQLF
GLDO\VLV SDWLHQWV RI DOO DJHV7KH TXHVWLRQQDLUH FRQVLVWV RI  LWHPVZKLFK DUH VXPPDULVHG
LQWRVFDOHVDQGWKHVFDOHVFDQEHVXPPDUL]HGLQWRFRPSRVLWHVFDOHV3K\VLFDO&RPSRVLWH
6XPPDU\3&6DQGPHQWDO&RPSRVLWH6XPPDU\0&6







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 
Quality of life in dialysis patients

7KHPDMRULW\RIWKHROGHVWSDWLHQWVLQGLDO\VLVZLOOQRWEHRIIHUHGDUHQDOWUDQVSODQWDQGZLOOEH
LQOLIHORQJGLDO\VLVWUHDWPHQWKHQFHTXDOLW\RIOLIHLVDFUXFLDORXWFRPHDQGLVDOVRUHFRJQLVHG
DVDSUHGLFWRUIRUPRUELGLW\DQGPRUWDOLW\

,QJHQHUDO4RORIGLDO\VLVSDWLHQWVVHHPVWREHVXEVWDQWLDOO\DIIHFWHGHVSHFLDOO\WKHSK\VLFDO
GRPDLQV$VLPLODU UHGXFWLRQ LQSK\VLFDO4R/GRPDLQVKDYHEHHQGHPRQVWUDWHGIRU
RWKHUFKURQLFLOOQHVVHVOLNHFRQJHVWLYHKHDUWIDLOXUH2WKHUVKDYHVKRZQDFOHDUUHGXFWLRQ
LQ4R/VFRUHVLQGLDO\VLVSDWLHQWVFRPSDUHGWRRWKHUFKURQLFGLVHDVHV

6HYHUDODVVHVVPHQWVWRROVKDYHEHHQXVHGWRDVVHVV4R/LQUHQDOGLVHDVH)RUFKURQLFNLGQH\
GLVHDVHWKH6)DUHPRVWFRPPRQDQGIRUGLDO\VLVSDWLHQWVWKH.LGQH\'LVHDVH4XDOLW\RI
/LIH.'4R/ZKLFKLQFOXGHV6)DUHQRZPRVWXVHG7KH.'42/LVJHQHULFDQG
GHYHORSHGIRU&.'VSHFLILFDOO\,WFRQVLVWVRIVFDOHVIURP6)VXSSOHPHQWHGZLWK
PXOWLLWHP VFDOHV WDUJHWHG DW SDUWLFXODU FRQFHUQV RI LQGLYLGXDOVZLWK NLGQH\ GLVHDVH DQG RQ
GLDO\VLV V\PSWRPV HIIHFWVRINLGQH\GLVHDVHRQGDLO\ OLIHZRUN VWDWXV FRJQLWLYH IXQFWLRQ
TXDOLW\RIVRFLDOLQWHUDFWLRQVH[XDOIXQFWLRQVOHHSVRFLDOVXSSRUWSDWLHQWVDWLVIDFWLRQ

/RQJLWXGLQDO VWXGLHV ZLWK D IROORZ XS IRU PRQWKV KDYH VKRZQ WKDW 4R/ VFRUHV IRU WKH
SK\VLFDO GRPDLQV GHFOLQH RYHU WLPH PRUH IRU 3' WKDQ +' ZKHUHDV VFRUHV IRU PHQWDO
GRPDLQVUHPDLQHGVWDEOHIRUERWKPRGDOLWLHV6HYHUDORWKHUVWXGLHVKDYHDOVRFRPSDUHG
WKH4R/RI3'DQG+'SDWLHQWVDQGIRXQGQRVLJQLILFDQWGLIIHUHQFHPHDVXUHGXSWRRQH\HDU
DIWHUWUHDWPHQWVWDUW

7KHROGHUSDWLHQWVWHQGWREHXQGHUUHSUHVHQWHGLQFOLQLFDOVWXGLHVKHQFHOHVVLVNQRZQDERXW
WKHIUHTXHQF\DQGPDJQLWXGHRISUREOHPVLQWKLVVXEJURXS,WKDVEHHQVKRZQWKDW4R/VFRUHV
DUHSRRUHULQROGHUGLDO\VLVSDWLHQWVFRPSDUHGWRJHQHUDOSRSXODWLRQDWVDPHDJHDQGWKDWLW
LVWKHSK\VLFDOGRPDLQWKDWDUHPRVWDIIHFWHG&RPSDULQJJURXSVRIROGHUDQG\RXQJHU
SDWLHQWV LQ GLDO\VLV QR GLIIHUHQFH KDV EHHQ IRXQG IRU WKH 4R/ PHQWDO GRPDLQV 5HVXOWV
UHJDUGLQJSK\VLFDOGRPDLQVDUHPRUHGLYHUVHVXSHULRULW\RIVFRUHVIURPWKHROGHUSRSXODWLRQ
DVZHOODVHTXDOLW\KDVEHHQ UHSRUWHG )RU WKHROGHVWGLDO\VLVSDWLHQWV !\HDUV
KRZHYHUWKHSK\VLFDOVFRUHVVHHPWREHSRRUHUWKDQIRU\RXQJHURQHV
19
 
7KHPRVWPDUNHGO\4R/LPSDLUPHQWKDVEHHQUHYHDOHGLQSDWLHQWV!\HDUVRIDJHZKRKDG
DQXQSODQQHGVWDUWLQGLDO\VLV



Factors that may influence QoL in dialysis

7R LPSURYH WUHDWPHQW DQG SURJQRVLV D SUHFLVH LGHQWLILFDWLRQ RI IDFWRUV WKDWPD\ LQIOXHQFH
4R/LVLPSRUWDQW6HYHUDOVWXGLHVKDYHLQYHVWLJDWHGPHGLFDOIDFWRUVUHODWHGWR&.'DQGUHQDO
UHSODFHPHQW WKHUDS\ WKDW KDYH EHHQ DVVXPHG WR LQIOXHQFH4R/ LQ GLDO\VLV SDWLHQWV VXFK DV
UHIHUUDOWLPHWRQHSKURORJLVWGLDO\VLVDGHTXDF\GLDO\VLVIUHTXHQF\DQGDQHPLD
Early vs. late nephrology referral 

(DUO\UHIHUUDOWRQHSKURORJLVWVLVGRFXPHQWHGWRUHVXOWLQUHGXFHGPRUWDOLW\EHWWHUXSWDNHRI
SHULWRQHDO GLDO\VLV HDUOLHU SODFHPHQW RI DUWHULRYHQRXV ILVWXOD IRU KHPRGLDO\VLV DQG VKRUWHU
GXUDWLRQ RI KRVSLWDO VWD\ ZKHQ GLDO\VLV WUHDWPHQW ZDV LQLWLDWHG   7KHUH DUH D IHZ
VWXGLHV ZKLFK KDYH DGGUHVV UHIHUUDO WLPH DQG TXDOLW\ RI OLIH DV DQ RXWFRPH $PXOWLFHQWHU
VWXG\VKRZHGQRGLIIHUHQFHLQ6)VXPPDU\VFRUHVIRUHDUO\YVODWHUHIHUUDO%RLQLHWDO
VKRZHG D VLJQLILFDQW DVVRFLDWLRQ EHWZHHQ UHIHUUDO WLPH DQG PHQWDO FRPSRQHQW VXPPDU\
0&6EXWQRWIRUSK\VLFDOFRPSRQHQWVXPPDU\3&6

Dialysis adequacy Kt/V

.W9 IUDFWLRQDO XUHD UHPRYDO UDWH LV DPHDVXUH IRU GLDO\VLV DGHTXDF\ DQG UHODWHV. XUHD
FOHDUDQFH W WLPH RQ GLDO\VLV DQG9 YROXPHRI GLVWULEXWLRQ IRU XUHD 6RPH VWXGLHV KDYH
EHHQGRQHZLWKWKHK\SRWKHVLVWKDWLQFUHDVHGGLDO\VLVGRVHVZRXOGLPSURYH4R/7KH+(02
VWXG\VKRZHGWKDWDVPDOOEXWVWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHLQERGLO\SDLQ%3DQG
SK\VLFDOFRPSRQHQWVXPPDU\3&6LQIDYRURIKLJKGLDO\VLVGRVHV.W9FRPSDUHGWR
ORZ1RVWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHLQ4R/VFRUHVEHWZHHQSDWLHQWVZKRZHUHWUHDWHG
KLJKIOX[PHPEUDQHYVORZIOX[ZDVIRXQG,QSHULWRQHDOGLDO\VLVWKH$'(0(;VWXG\
$GHTXDF\RISHULWRQHDOGLDO\VLVLQ0H[LFRIRXQGQRHYLGHQFHIRUORQJWHUPEHQHILWRQ4R/
E\LQFUHDVLQJSHULWRQHDOVPDOOVROXWHFOHDUDQFH

Frequency of dialysis
20
 
/RQJHUGLDO\VLVGXUDWLRQHLWKHUDVVKRUWGDLO\GLDO\VLVRUORQJHUQRFWXUQDOGLDO\VLVQLJKWVD
ZHHNKDYHEHHQDVVXPHGWRJLYHEHWWHURXWFRPHERWKRQVXUYLYDODQG4R/WKDQFRQYHQWLRQDO
GLDO\VLV WUHDWPHQW  KRXUV WULFHZHHNO\ 7KDW QRFWXUQDO IUHTXHQW KHPRGLDO\VLV GRHV QRW
LPSURYHRYHUDOO4R/FRPSDUHGWRFRQYHQWLRQDOKHPRGLDO\VLVKDVUHFHQWO\EHHQGRFXPHQWHG
7KHUH LV QRZDQRQJRLQJ VWXG\RUJDQL]HGE\ WKH)UHTXHQW+HPRGLDO\VLV1HWZRUN
)+1LQYHVWLJDWLQJWKHK\SRWKHVLVWKDWIUHTXHQWGDLO\KHPRGLDO\VLVDQGRUQRFWXUQDOGLDO\VLV
ZRXOGJLYHEHWWHU4R/WKDQFRQYHQWLRQDOKHPRGLDO\VLV

Anemia
$QHPLDLVDYHU\IUHTXHQWFRPSOLFDWLRQRI&.'DQGXVXDOO\VWDUWVHDUO\LQWKHFRXUVHRIWKH
GLVHDVH&.'SDWLHQWVZLWK DQHPLD +E OHYHOVJGO KDYH ORZHU4R/ VFRUHV LQFUHDVHG
FDUGLRYDVFXODUULVNDQGDKLJKHUULVNIRUGHDWK0DQ\VWXGLHVKDYHGHPRQVWUDWHGD4R/
EHQHILW E\ WUHDWLQJ WKH DQHPLD ZLWK HU\WKURSRLHWLQ VWLPXODWLQJ DJHQWV (6$   LQ
JHQHUDODVZHOODVIRUHOGHUO\LQGLDO\VLV7KHUHLVVWLOODGHEDWHDERXW WKHRSWLPDO(6$
GRVH UHJLPHQ 6R IDU LW KDV EHHQ GRFXPHQWHG WKDW NHHSLQJ WKH +E LQ UDQJH JGO
UHVXOWVLQEHWWHU4R/VFRUHVDQGORZHUFDUGLRYDVFXODUULVN$LPLQJIRUDQHYHQKLJKHU+EKDV
QRWEHHQSURYHQWRJLYHDQ\IXUWKHU4R/EHQHILWLHLQVWXGLHVSXEOLVKHGVRIDU


Early vs. late start in dialysis

2YHUWKHODVWGHFDGHVWKHUHKDVEHHQDWUHQGLQ86$DQG(XURSHWRVWDUWGLDO\VLVWUHDWPHQWLQ
DQHDUOLHUVWDJHRINLGQH\IDLOXUH(DUO\VWDUWLQGLDO\VLVWUHDWPHQWLVXVXDOO\GHILQHGDVH*)5
!POPLQDQGODWHVWDUWPOPLQ,Q86$LQVWDUWHGDWH*)5!POPLQ
ZKHUHDV LQ  WKLV QXPEHU ZDV  DFFRUGLQJ WR 8QLWHG 6WDWHV 5HQDO 'DWD V\VWHP
865'6  $FFRUGLQJO\ 7KH (XURSHDQ 'LDO\VLV DQG 7UDQVSODQWDWLRQ $VVRFLDWLRQV
('7$UHJLVWU\VKRZHGWKDWWKHPHDQH*)5DWVWDUWZDVPOPLQLQDQGPOPLQ
LQ7KH WUHQG WRVWDUWHDUO\ LVSDUWLFXODUO\VWURQJDPRQJROGHUSDWLHQWV'DWD IURP
7KH)UHQFK5HQDO(SLGHPLRORJ\DQG,QIRUPDWLRQ1HWZRUN5(,1KDYHVKRZQWKDWRI
\RXQJHU GLDO\VLV SDWLHQWV EHORZ  \HDUV VWDUWHG ZLWK H*)5!  POPLQ  LQ WKH DJH
JURXSVEHWZHHQDQG\HDUVDQGRIWKRVHDJHG\HDUVDQGPRUH

21
 
+RZHYHUVHYHUDOVWXGLHVKDYHVKRZQWKDWHDUO\VWDUWPD\EHDVVRFLDWHGZLWKKLJKHUPRUWDOLW\
7KLVFRXOGEHGXHWRWKHROGHUDJHRIWKHVHSDWLHQWV,WPD\DOVREHH[SODLQHGE\WKH
GLIILFXOWLHV LQ HVWLPDWLQJ *)5 E\ HTXDWLRQV LQ SDWLHQWV ZLWK (65' 3DWLHQWV ZLWK VPDOO
PXVFOHPDVVZLOOKDYHORZOHYHOVRIVHUXPFUHDWLQLQHDQGWKHUHVXOWLVIDOVHO\KLJKOHYHOVRI
HVWLPDWHG*)5LQSDWLHQWVZKRLQIDFWDUHLQSRRUVWDWXVZLWKKLJKPRUWDOLW\ULVN.
2QO\ RQH UDQGRPLVHG VWXG\ FRPSDULQJ HDUO\ WR ODWH VWDUW KDV KLWKHUWR EHHQ FRQGXFWHG DQG
SXEOLVKHG7KLVLVWKH,QLWLDWLQJ'LDO\VLV(DUO\DQG/DWH,'($/VWXG\ZKLFKFRQFOXGHGWKDW
WKHUHZDVQRGLIIHUHQFHLQVXUYLYDORU4R/EHWZHHQWKRVHZKRVWDUWHGHDUO\YVODWHLQGLDO\VLV
,QWKH,'($/VWXG\WKHPHDQDJHZDV\HDUV6'7RRXUNQRZOHGJHWKHUHDUH
QRVWXGLHVDGGUHVVLQJ4R/LQROGHUGLDO\VLVSDWLHQWVZLWKHDUO\VWDUW

Comorbidity

2OGHUDJHLVKLJKO\FRUUHODWHG WRWKHSUHVHQFHRIFRPRUELGGLVRUGHUV $)UHQFKVWXG\
VKRZHG WKDW IRU SDWLHQWV !  \HDUV RI DJH DW VWDUW RI GLDO\VLV  KDG DW OHDVW RQH
FRPRUELGLW\DQGKDGWKUHHRUPRUH,QKHPRGLDO\VLVSDWLHQWVLQJHQHUDOFRPRUELGLW\
LVIRXQGWREHDVVRFLDWHGZLWKPRUWDOLW\DVZHOODV4R/7RZKLFKH[WHQWFRPRUELGLW\
DIIHFWV WKH 4R/ RI WKH ROGHU GLDO\VLV SDWLHQWV KDV QRW EHHQ IXOO\ FRQILUPHG  
&RPRUELGLWLHVOLNHPDOLJQDQF\VHYHUHEHKDYLRXUDOGLVRUGHUVORZ%0,UHGXFHGPRELOLW\DQG
FRQJHVWLYH KHDUW IDLOXUH DUH VWURQJO\ DVVRFLDWHG ZLWK \HDU PRUWDOLW\ DPRQJ WKH HOGHUO\
SDWLHQWVLQGLDO\VLVDQGGLDEHWHVFDUGLRYDVFXODUGLVHDVHVDQGFKURQLFUHVSLUDWRU\GLVHDVHZHUH
DOVRVLJQLILFDQWO\UHODWHGWRDKLJKHUULVNRIGHDWKEXWZLWKORZHUKD]DUGUDWLR
7KHUH LV QR FRQVHQVXV IRU DVVHVVLQJ DQG JUDGLQJ RI FRPRUELG GLVHDVHV LQ FKURQLF NLGQH\
GLVHDVH DQG LQ VRPH UHJLVWU\ VWXGLHV RQO\ WKH QXPEHU RI FRPRUELG GLVHDVHV KDV EHHQ
UHJLVWHUHGZLWKRXWXVLQJDQ\SDUWLFXODULQGH[HV,QRWKHUVWXGLHVYDU\LQJFRPRUELGLW\LQGH[HV
KDYH EHHQ XVHG ,QGH[ RI FRH[LVWHQW GLVHDVH ,&(' &KDUOVRQ FRPRUELGLW\ LQGH[ &&,
:KULJW ±.KDQ ,QGH[ DQG'DYLHV LQGH[  7KUHHRI WKHVH DUH GHYHORSHG IRU GLDO\VLV
SDWLHQWV ,&(':KULJW.KDQDQG'DYLHV&&, LVDJHQHULF LQGH[GHYHORSHG IURPSDWLHQWV¶
KRVSLWDOL]HGLQJHQHUDOLQWHUQDOZDUG7KHUHLVRQHVWXG\FRPSDULQJWKHXVHRIWKHIRXULQGLFHV
RQGLDO\VLVSDWLHQWV 7KH,&('KDGJUHDWHUGLVFULPLQDWRU\DELOLW\ WKDQ WKH&&,'DYLHV
DQG :KULJKW.KDQ LQGLFHV WR SUHGLFW  \HDU PRUWDOLW\ EXW LW WDNHV DERXW  PLQXWHV WR
FRPSOHWHLQFRPSDULVRQZLWKWKHWKUHHRWKHUVZKLFKWDNHPLQXWHVWRFRPSOHWH
22
 
7KH'DYLHV FRPRUELGLW\ LQGH[ LV EDVHG RQ VHYHQ GRPDLQV LHPDOLJQDQF\ LVFKHPLF KHDUW
GLVHDVH SHULSKHUDO YDVFXODU GLVHDVH OHIW YHQWULFOH G\VIXQFWLRQ GLDEHWHV PHOOLWXV V\VWHPLF
FROODJHQYDVFXODUGLVHDVHDQGRWKHUVLJQLILFDQWSDWKRORJ\:KHWKHUWKHSDWLHQWKDVDQDFWLYHRU
SUHVHQWGLVHDVHRQDQ\RIWKHVHGRPDLQVLVUHJLVWHUHG7KHFRPRUELGLW\VFRUHIRUHDFKSDWLHQW
LVFDOFXODWHGDV WKHVXPRI WKHQXPEHURIGRPDLQVDIIHFWHGJLYLQJDWKHRUHWLFDO UDQJHIURP
]HURWRVHYHQ%DVHGRQWKLVVFRUHWKHPRUWDOLW\ULVNLVFODVVLILHGLQWRORZFRPRUELGLWLHV
PHGLXPFRPRUELGLWLHVDQGKLJKFRPRUELGLWLHV
Functional status 

'HFOLQH LQ SK\VLFDO IXQFWLRQ LV D IHDWXUH RI QRUPDO DJLQJ $PRQJ HOGHUO\ GLDO\VLV SDWLHQWV
WKHUHLVDKLJKSUHYDOHQFHRIIXQFWLRQDOGLVDELOLW\$&DQDGLDQVWXG\RI+'SDWLHQWV!
\HDUV PHDQ DJH  \HDUV VKRZHG WKDW KDG DW OHDVW RQH LQVWUXPHQWDO DFWLYLW\ RI GDLO\
OLYLQJ,$'/GHSHQGHQF\ZLWKDPHGLDQRIILYH$VWXG\RISDWLHQWVVWDUWLQJGLDO\VLVDW
\HDUVRIDJHVKRZHGWKDWZLWKLQPRQWKVDIWHUVWDUWLQGLDO\VLVPRUHWKDQRISDWLHQWV
KDGIXQFWLRQDO ORVVUHTXLULQJFRPPXQLW\VXSSRUWRU WUDQVIHU WRQXUVLQJKRPH$FRKRUW
VWXG\ RI ROGHU KHPRGLDO\VLV SDWLHQWV PHDQ DJH  \HDUV KDYH VKRZQ WKDW WKH\ KDG 
IDOOSDWLHQW\HDUYVROGHUSHUVRQLQFRPPXQLW\GZHOOLQJDJH±\HDUVKDG±
IDOOSHUVRQ \HDU  $QRWKHU VWXG\ KDYH VKRZHG WKDW PRUH WKDQ RQH DFFLGHQWDO IDOO ZDV
DVVRFLDWHGZLWKLQFUHDVHGPRUWDOLW\

)HZVWXGLHVKDYHKLWKHUWRDGGUHVVHGWKHLPSDFWRISK\VLFDOIXQFWLRQRQTXDOLW\RIOLIHLQROGHU
GLDO\VLVSDWLHQWV3K\VLFDOIXQFWLRQLVKRZHYHUFORVHO\FRQQHFWHGWRPRVWDVSHFWVRIOLIH
LQFOXGLQJ DXWRQRP\ DQG LQGHSHQGHQW OLYLQJ DQG D &RFKUDQH UHYLHZ RI WUDLQLQJ VWXGLHV LQ
HOGHUO\ VKRZHG VLJQLILFDQW LPSURYHPHQW LQ SK\VLFDO GRPDLQV RI 4R/ ZLWK WUDLQLQJ 
6LPLODUUHVXOWVKDYHEHHQUHSRUWHGIRU\RXQJHUGLDO\VLVSDWLHQWV

,Q WKH 'LDO\VLV 2XWFRPHV DQG 3UDFWLFH 3DWWHUQV 6WXG\ '2336 KLJKHU SK\VLFDO H[HUFLVH
IUHTXHQF\ ZDV IRXQG WR EH DVVRFLDWHG ZLWK VLJQLILFDQWO\ EHWWHU VFRUHV RQ ERWK PHQWDO DQG
SK\VLFDO FRPSRQHQW RI 6) 2QH SLORW WULDO KDV GHPRQVWUDWHG WKDW LQWUDGLDO\WLF ORZ
LQWHQVLW\ WUDLQLQJ ZDV VDIH DQG DOVR LPSURYHG SK\VLFDO SHUIRUPDQFH LQ ROGHU KHPRGLDO\VLV
SDWLHQWVPHDQDJH

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Nutritional status

7RPDLQWDLQJRRGQXWULWLRQDOVWDWXVLWLVHVVHQWLDOWKDWWKHUHLVDEDODQFHEHWZHHQERGLO\
UHTXLUHPHQWVDQGLQWDNHRIQXWULHQWV,QSDWLHQWVZLWKFKURQLFNLGQH\GLVHDVH&.'
QXWULWLRQDOGHILFLWVDUHKLJKO\SUHYDOHQWDQGPD\OHDGWRGHWHULRUDWHGQXWULWLRQDOVWDWXVDVUHQDO
IXQFWLRQZRUVHQV7KHQXWULWLRQDOSUREOHPVFDQEHERWKXUHPLDUHODWHGDQGGLDO\VLVUHODWHG
)LJXUH8UHPLDUHODWHGSUREOHPVLQFOXGHUHGXFHGDSSHWLWHDQGVHYHUDOKRUPRQDO
DOWHUDWLRQVKLJKHUOHYHOVRIFRXQWHUUHJXODWRU\KRUPRQHV*OXFDJRQ37+DQGUHVLVWDQFHWR
DQDEROLFKRUPRQHVLQVXOLQJURZWKKRUPRQH,QVXOLQOLNHJURZWKIDFWRU,*)$VWKH
QXPEHURIIXQFWLRQLQJQHSKURQVGHFOLQHVLQFKURQLFNLGQH\GLVHDVH&.'LWOHDGVWRQHW
UHWHQWLRQRIK\GURJHQLRQVDQGGHYHORSPHQWRISURJUHVVLYHPHWDEROLFDFLGRVLVZKLFKFDQ
SURPRWHSURWHLQGHJUDGDWLRQ'LDO\VLVUHODWHGSUREOHPVLVFDXVHGE\LQFUHDVHGHQHUJ\
FRQVXPSWLRQPDQ\QXWULHQWVDPLQRDFLGVSURWHLQVZDWHUVROXEOHYLWDPLQVDQGJOXFRVHDUH
ORVWGXULQJGLDO\VLVVHVVLRQ2WKHUGLDO\VLVOLQNHGIDFWRUVDUHGLDO\VLVIOXLGVHQGRWR[LQVDQG
GLDO\]HUPHPEUDQHVZKLFKJLYHDULVNRIH[SRVXUHVWRLQIODPPDWRU\VWLPXOL

7KH UHSRUWHG SUHYDOHQFH RI QXWULWLRQDO GHILFLWV YDULHV VXEVWDQWLDOO\ EHWZHHQ VWXGLHV UDQJLQJ
IURPWRRIWKHSDWLHQWV7KLVLQFRQVLVWHQF\PD\EHH[SODLQHGE\DVLPLODU
ZLGH YDULDWLRQ LQ WHUPLQRORJ\ DV ZHOO DV GLDJQRVWLF FULWHULD 7KH ,QWHUQDWLRQDO 6RFLHW\ RI
5HQDO 1XWULWLRQ DQG 0HWDEROLVP ,6510 UHFRPPHQG XVLQJ WKH WHUP ³SURWHLQHQHUJ\
ZDVWLQJ´ 3(: WR GHVFULEH ORVV RI ERG\ SURWHLQ DQG IXHO UHVHUYHV PXVFOH DQG IDW WLVVXH
 3URWHLQHQHUJ\ ZDVWLQJ 3(: DUH UHSRUWHG WR EH SUHVHQW LQ   RI WKH GLDO\VLV
SRSXODWLRQ$FFRUGLQJ WR WKH ,65103(: LV GLDJQRVHG LI DW OHDVW RQH SDUDPHWHU LV IRXQG
EHORZUHFRPPHQGDWLRQLQWKUHHRIIRXUFDWHJRULHV1.biochemical criteriaORZVHDOEXPLQ
ORZVHSUHDOEXPLQ ORZVHFKROHVWHURO  2low body mass %0,XQLQWHQWLRQDOZHLJKW
ORVV RYHU WLPH WRWDO ERG\ IDW SHUFHQWDJH    3decrease in muscle mass PXVFOH
ZDVWLQJ4.low protein or energy intakesORZGLHWDU\SURWHLQORZGLHWDU\HQHUJ\LQWDNHIRU
DWOHDVWPRQWKV

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Figure 4. Schematic representation of the causes and manifestations of the 
protein–energy wasting syndrome in kidney disease (Fouque D,2008) (88)



)XUWKHUPRUH,6510VXJJHVWVXVLQJWKHWHUPFDFKH[LDIRUWKHPRVWVHYHUHIRUPRISURWHLQDQG
HQHUJ\ PDVV GHSOHWLRQ DVVXPHG WR DIIHFW DERXW  RI (65' SDWLHQWV 7KHUH LV VWLOO QR
JHQHUDOO\ DJUHHG XSRQ GHILQLWLRQ RI FDFKH[LD +RZHYHU D &RQVHQVXV FRQIHUHQFH LQ 
GHFLGHG IRU WKH IROORZLQJ ³&DFKH[LD LV D FRPSOH[ PHWDEROLF V\QGURPH DVVRFLDWHG ZLWK
XQGHUO\LQJLOOQHVVDQGFKDUDFWHUL]HGE\ORVVRIPXVFOHZLWKRUZLWKRXWORVVRIIDWPDVV7KH
SURPLQHQWFOLQLFDOIHDWXUHRIFDFKH[LDLVZHLJKWORVVLQDGXOWVFRUUHFWHGIRUIOXLGUHWHQWLRQRU
JURZWK IDLOXUH LQ FKLOGUHQ H[FOXGLQJ HQGRFULQH GLVRUGHUV$QRUH[LD LQIODPPDWLRQ LQVXOLQ
UHVLVWDQFHDQG LQFUHDVHGPXVFOHSURWHLQEUHDNGRZQDUH IUHTXHQWO\DVVRFLDWHGZLWKFDFKH[LD
&DFKH[LD LV GLVWLQFW IURP VWDUYDWLRQ DJHUHODWHG ORVV RI PXVFOH PDVV SULPDU\ GHSUHVVLRQ
PDODEVRUSWLRQDQGK\SHUWK\URLGLVPDQGLVDVVRFLDWHGZLWKLQFUHDVHGPRUELGLW\´

,QDFFRUGDQFHZLWKWKLVGHILQLWLRQWKHIROORZLQJFULWHULDIRUWKHGLDJQRVLVRIZDVWLQJGLVHDVH
FDFKH[LDLQDGXOWVZHUHSURSRVHGweight lossRIDWOHDVWLQPRQWKVRU%0,
NJPðSOXVDWOHDVWRIWKHIROORZLQJFULWHULD 1. decreased muscle strength, 2. fatigue 
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(GHILQHGDVSK\VLFDODQGRUPHQWDOZHDULQHVV UHVXOWLQJ IURPH[HUWLRQ, 3. Anorexia OLPLWHG
IRRG LQWDNH RU SRRU DSSHWLWH 4. low fat free mass index OHDQ WLVVXH GHSOHWLRQ DQG 5.
abnormal biochemistryLQFUHDVHGLQIODPPDWRU\PDUNHUV&53!PJ/DQDHPLD+E
J/RUORZVHUXPDOEXPLQJGO

$FFRUGLQJWRSURSRVHGGHILQLWLRQVFKDQJHVLQERG\FRPSRVLWLRQLQSDUWLFXODUORVVRI
OHDQWLVVXHLQFOXGLQJPXVFOHPDVVLVLPSRUWDQWIHDWXUHVRIERWK3(:DQGFDFKH[LDEXWDOVR
DSKHQRPHQRQRIDJLQJ

)RUSDWLHQWV LQPDLQWHQDQFHGLDO\VLV SRRUQXWULWLRQDO VWDWXVPD\DIIHFW4R/DQGPRUELGLW\
DQG LV DVVRFLDWHG ZLWK GHFUHDVHG VXUYLYDO GHVSLWH DGHTXDWH GLDO\VLV WUHDWPHQW  
0DOQXWULWLRQ LQ HOGHUO\ KDHPRGLDO\VLV SDWLHQWV LQIOXHQFHV RYHUDOO VXUYLYDO GHVSLWH DGHTXDWH
GLDO\VLV WUHDWPHQW  7KH+HPRGLDO\VLV VWXG\ +(02 VKRZHG WKDWPDUNHUV RI SRRU
QXWULWLRQZHUHDVVRFLDWHGZLWKGHFUHDVHGSK\VLFDOIXQFWLRQVFRUHV6)1XWULWLRQDO
GHILFLW DW VWDUW RI GLDO\VLV LV VWURQJO\ DVVRFLDWHG ZLWK PRUWDOLW\  0DOQXWULWLRQ ±
,QIODPPDWLRQ6FRUH 0,6ZKLFK LV D FRPSUHKHQVLYH VFRUH RI6*$ FRPRUELGLW\ LQFOXGLQJ
QXPEHURI\HDUVRQGLDO\VLV%0,VHDOEXPLQDQG7,%&KDYHEHHQIRXQGWRFRUUHODWHZLWK
TXDOLW\RIOLIH6)DQGPRUWDOLW\
Hydration status

$GHTXDWH FRQWURO RI WKH H[WUDFHOOXODU IOXLG YROXPH LV D SULQFLSDO JRDO RI UHQDO UHSODFHPHQW
WKHUDS\ LQ SDWLHQWV ZLWK HQGVWDJH UHQDO GLVHDVH (65' &KURQLF IOXLG RYHUORDG PD\
VLJQLILFDQWO\FRQWULEXWH WRK\SHUWHQVLRQDFFHOHUDWHGDUWHULRVFOHURVLVDQG WKHKLJKSUHYDOHQFH
RI OHIW YHQWULFXODU K\SHUWURSK\ REVHUYHG LQ (65' SDWLHQWV 5HPRYDO RI H[FHVV IOXLG LV
WKHUHIRUHFRQVLGHUHGFUXFLDOIRUEORRGSUHVVXUHFRQWURODQGWKXVIRUFDUGLRYDVFXODUSURWHFWLRQ
LQ GLDO\VLV WKHUDSLHV  2YHUK\GUDWLRQ LQFUHDVHV WKHPRUWDOLW\  DQGPD\ DOVR LPSDLU
TXDOLW\RIOLIHLQKHPRGLDO\VLVSDWLHQWV)RUWKLVUHDVRQDVZHOODVWRDYRLGK\SRWHQVLYH
HSLVRGHVGXULQJGLDO\VLVVHVVLRQVLWLVHVVHQWLDOWRGHWHUPLQHWKHSDWLHQWVCGU\ZHLJKW'U\
ZHLJKWPD\EHGHILQHGDVWKHWDUJHWZHLJKWDIWHUGLDO\VLVWUHDWPHQWDWZKLFKWKHSDWLHQWLVDV
FORVH DV SRVVLEOH WR D QRUPDO K\GUDWLRQ VWDWH ZLWKRXW H[SHULHQFLQJ V\PSWRPV WKDW DUH
LQGLFDWLYHRIRYHURUXQGHUK\GUDWLRQ7KXVIRUGLDO\VLVSDWLHQWVDVVHVVPHQWVRIERG\
FRPSRVLWLRQ DUH LPSRUWDQW QRW RQO\ WR DVVHVV QXWULWLRQDO VWDWXV EXW DOVR WR GHWHUPLQH WKHLU
K\GUDWLRQVWDWXV
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Assessment of nutritional status. 

&KDQJHVLQQXWULWLRQDOVWDWXVZLOOHYHQWXDOO\UHVXOWLQFKDQJHVLQERG\FRPSRVLWLRQSODVPD
FRQFHQWUDWLRQDQGLPPXQHFRPSHWHQFH7UDGLWLRQDOPHWKRGVWRHYDOXDWHQXWULWLRQDO
VWDWXVWKHUHIRULQFOXGHORVVRUJDLQRIERG\FRPSRQHQWVUHODWLYHWRSUHYLRXVPHDVXUHPHQWV
DQGUHODWLQJWKHYDOXHVLQDJLYHQSDWLHQWWRQRUPDOVWDQGDUGV0HDVXUHPHQWVRIKHLJKWDQG
ZHLJKWRIWKHKXPDQERG\DQWKURSRPHWU\LVEDVLFLQDOOHYDOXDWLRQRIQXWULWLRQDOVWDWXV

Anthropometry

%RG\ZHLJKWLVDVLPSOHPHDVXUHRIWRWDOERG\FRPSRQHQWVDQGLVFRPSDUHGWRDQ³LGHDO´RU
GHVLUDEOHZHLJKW%RG\PDVVLQGH[%0,LVGHILQHGDVERG\ZHLJKWNJKHLJKWPDQGLV
XVHGE\WKH:RUOG+HDOWK2UJDQL]DWLRQ:+2WRGHILQHFXWRIISRLQWVIRUQRUPDOZHLJKW
XQGHUZHLJKWRYHUZHLJKWDQGREHVLW\LQWKHJHQHUDOSRSXODWLRQ+RZHYHUPHDVXUHV
OLNHZHLJKWDQG%0,FDQQRWGLVWLQJXLVKEHWZHHQERG\IDWPXVFOHPDVVDQGZDWHU
DOWKRXJKDKLJK%0,FDQEHDQLQGLFDWRURIERG\IDWDQGDORZ%0,FDQEHDQLQGLFDWRURI
ORZOHDQERG\PDVV

&KDQJHVLQERG\ZHLJKWFDQEHLQWHQWLRQDORUXQLQWHQWLRQDOXQLQWHQWLRQDOZHLJKWORVVFDQEHD
VLJQ RI XQGHUO\LQJ GLVHDVH EXW LQ GLDO\VLV SDWLHQWV LW FDQ EH FRQIRXQGHG E\ FKDQJHV LQ
K\GUDWLRQVWDWXV



Skin fold measures
6NLQIROGWKLFNQHVVKDVEHHQVKRZHGWREHWKHPRVWVLPSOHORQJHVWDEOLVKHGDQGLQH[SHQVLYH
PHWKRG IRU DVVHVVLQJ ERG\ IDW LQ SDWLHQWV RQ ORQJWHUP KHPRGLDO\VLV WKHUDS\  
27
 
7ULFHSVVNLQIROG76)KDVEHHQIRXQG WREH LQGHSHQGHQWSUHGLFWRURIDOOFDXVHPRUWDOLW\ LQ
KDHPRGLDO\VLVSDWLHQWV

Muscle strength

+DQGJULSVWUHQJWK+*6LVDYDOLGPHWKRGIRUDVVHVVLQJPXVFOHVWUHQJWKDPDUNHURIPXVFOH
PDVVDQGKDVVKRZQVWURQJFRUUHODWLRQZLWKOHDQERG\PDVV$V\VWHPDWLFUHYLHZ
KDVFRQFOXGHGWKDW+*6LVDXVHIXOWRROIRUFRQWLQXRXVDQGV\VWHPDWLFDVVHVVPHQWRIPXVFOH
PDVV UHODWHG WR QXWULWLRQDO VWDWXV LQSDWLHQWV RQGLDO\VLV  +*6PD\EHXVHG DV D
UHOLDEOHQXWULWLRQDOPDUNHULQKHPRGLDO\VLVPHDVXUHGEHIRUHRUDIWHU+'VHVVLRQV
Body composition

6HYHUDOGHYLFHVDUHGHYHORSHGWRDVVHVVERG\FRPSRVLWLRQ'XDOHQHUJ\[UD\DEVRUSWLRPHWU\
'(;$ LV FRQVLGHUHG WKH JROGVWDQGDUGPHWKRG EXW WKLV LV DQ H[SHQVLYHPHWKRG DQG QRW
DYDLODEOH IRU DOO GLDO\VLV XQLWV ,PDJLQJ WHFKQLTXHV OLNHPDJQHWLF UHVRQDQFH LPDJLQJ 05,
DQG FRPSXWHG WRPRJUDSK\ VFDQQLQJ &7 DUH DOVR XVHG WRPHDVXUH ERG\ FRPSRVLWLRQ EXW
KDYHVRIDUPRVWO\EHHQXVHGLQUHVHDUFK
3RUWDEOH GHYLFHV OLNH QHDULQIUDUHG 1,5 LQWHUDFWDQFH DQG VSHFLDOO\ ELRLPSHGDQFH
VSHFWURVFRS\ %,6 DUH HDV\ WR XVH DQG DUH UHODWLYHO\ LQH[SHQVLYH%,6 LV YDOLGDWHG DJDLQVW
DYDLODEOH JROG VWDQGDUG PHWKRGV ZLWK JRRG DFFRUGDQFH DQG PD\ EH XVHG WR HYDOXDWH
QXWULWLRQDOVWDWXVDVZHOODVWRGHWHUPLQHK\GUDWLRQVWDWXV

'U\ZHLJKWPD\EHHVWLPDWHGE\XOWUDVRXQGRI WKH LQIHULRUYHQDFDYD UDGLRQXFOLGHGLOXWLRQ
WHFKQLTXHV DQG HFKRFDUGLRJUDSK\7KHVHPHWKRGV DUH H[SHQVLYH DQG WLPH FRQVXPLQJPRVW
RIWHQ FOLQLFDO VXUURJDWHSDUDPHWHUV DUH XVHG VXFK DV LQWHUGLDO\WLFZHLJKW JDLQ XOWUDILOWUDWLRQ
UDWHRUEORRGSUHVVXUH%,6FDQEHGRQHEHGVLGH$UHFHQWVWXG\VKRZHGLQFUHDVHGDOOFDXVH
PRUWDOLW\ LQ K\SHUK\GUDWHG SDWLHQWV FRPSDUHG WR QRUPRK\GUDWHG KD]DUG UDWLR   7KH
K\GUDWLRQVWDWXVZDVPHDVXUHGZLWKZKROHERG\ELRLPSHGDQFHVSHFWURVFRS\




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

)LJXUH0RGHORIZKROHELRLPSHGDQFHVSHFWURVFRS\
Body weight = LTM  + ATM + OH

The three compartments (LTM, ATM and OH) are identified from measurements of body weight, 
height, intracellular (ICW) and extracellular water (ECW) determined by whole body 
bioimpedance spectroscopy (BIS).
(www. bcm--fresenius.com)


Subjective Global Assessment (SGA) 

6HYHUDODVVHVVPHQWVWRROVKDYHEHHQGHYHORSHGIRUWKHDVVHVVPHQWRUVFUHHQLQJRIQXWULWLRQDO
VWDWXV1XWULWLRQDO ULVN VFUHHQLQJ 156 0DOQXWULWLRQ8QLYHUVDO6FUHHQLQJ7RRO
0867  0LQL 1XWULWLRQDO $VVHVVPHQW 01$ DQG 6XEMHFWLYH *OREDO $VVHVVPHQW
6*$

7KH6*$LVEDVHGRQWKHFOLQLFDO MXGJPHQWRIIRXUVXEVFDOHVUHSUHVHQWLQJWKHSDWLHQWUHFHQW
ZHLJKW FKDQJHV GLHWDU\ LQWDNH DQGJDVWURLQWHVWLQDO V\PSWRPV ORVV RI VXEFXWDQHRXV IDW DQG
VLJQVRIPXVFOHZDVWLQJ6*$KDVEHHQPRGLILHGIURPDSRLQWVFDOHWRDSRLQW
VFDOH DQG LV YDOLGDWHG LQ GLDO\VLV SDWLHQWV LQ ODUJH REVHUYDWLRQDO VWXGLHV OLNH '2336 DQG
29
 
&$186$7KH(XURSHDQ%HVW3UDFWLFH*XLGHOLQHV(%3*RQQXWULWLRQUHFRPPHQGV
SRLQW6*$VFDOHEHFDXVHRILWVJUHDWHUVHQVLWLYLW\DQGVSHFLILFLW\

1XWULWLRQDOSDUDPHWHUV¶DV DVVHVVHGE\ WKH6*$KDV LQSUHYLRXVVWXGLHVRI\RXQJHUGLDO\VLV
SDWLHQWVVKRZHGDSRVLWLYHFRUUHODWLRQZLWK6)SK\VLFDOFRPSRVLWHVXPPDU\3&6EXWQRW
ZLWKPHQWDO FRPSRVLWH VXPPDU\ 0&6  7KH6*$KDV EHHQ IRXQG UHOLDEOH DQG
YDOLG WRDVVHVVSURWHLQHQHUJ\ZDVWLQJ  DQGFDQEHXVHG WRGLIIHUHQWLDWH
GLDO\VLV SDWLHQWV ZLWK VHYHUH PDOQXWULWLRQ IURP WKRVH ZLWK QRUPDO QXWULWLRQDO VWDWXV ,W KDV
EHHQTXHVWLRQHGLI6*$LVDUHOLDEOHWRROWRPHDVXUHWKHGHJUHHRIPDOQXWULWLRQ

Norwegian Renal Registry 

7KH1RUZHJLDQ5HQDO5HJLVWU\1RUVN1HIURORJLUHJLVWHUZDVIRUPDOO\FRQVWLWXWHGLQDV
FROODERUDWLRQEHWZHHQ7KH1RUZHJLDQ5HQDO$VVRFLDWLRQ1RUVN1\UHPHGLVLQVN)RUHQLQJDQG
2VOR8QLYHUVLW\+RVSLWDO5LNVKRVSLWDOHWZLWKWKHODWWHUDVWKHIRUPDORZQHU1DWLRQDOGDWDRQ
UHQDO UHSODFHPHQW WKHUDS\ 557 KDYH EHHQ FROOHFWHG ZLWKLQ 7KH 5HQDO $VVRFLDWLRQ VLQFH
 DQG WKH WUDQVSODQW FHQWHU KDV VWRUHG GDWD RQ WUDQVSODQWHG SDWLHQWV VLQFH WKH VL[WLHV
)XUWKHU1RUZHJLDQUHQDOXQLWVKDGUHSRUWHGWRWKH(5$('7$UHJLVWU\VLQFHWKHODWHVL[WLHV
7KH 115 FRQVLVWV RI GDWD IURP DOO WKH FRXQW\FHQWUHV LQ 1RUZD\ 7KHVH FHQWUHV DUH
UHVSRQVLEOH IRU UHSRUWLQJ GDWD IURP DOO 1RUZHJLDQ SDWLHQWV UHFHLYLQJ UHQDO UHSODFHPHQW
WKHUDS\557IRUFKURQLFNLGQH\IDLOXUHDWVWDUWRIGLDO\VLVDQGWKHUHDIWHUDQQXDOO\'HDGOLQH
IRUWKHFRPSOHWLRQRIWKHDQQXDOGDWDLVE\WKHHQGRI0DUFK
















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
Aims of studies 

7KHRYHUDOODLPRIWKHSUHVHQWWKHVLVZDVWRSURYLGHNQRZOHGJHDERXWROGHUGLDO\VLVSDWLHQWV¶
4R/LQSDUWLFXODUWRLGHQWLI\IDFWRUVWKDWPD\LQIOXHQFHLWDQGWKHUHE\HQDEOHLPSURYHG
WUHDWPHQW)XUWKHUPRUHZHDLPHGDWSURYLGLQJDEHWWHUXQGHUVWDQGLQJRIWKHJHQHUDO
UHFUXLWPHQWSUREOHPIRU5&7VDGGUHVVLQJGLDO\VLVSDWLHQWVDQGWKHUHE\IDFLOLWDWHIXWXUH
UHVHDUFKDPRQJWKHVHSDWLHQWV
The specific aims were
 WRH[SORUHSRVVLEOHUHDVRQVIRU WKHUHFUXLWPHQWIDLOXUHLQD1RUZHJLDQPXOWLFHQWUH5&7
WDUJHWLQJ HQG VWDJH UHQDO GLVHDVH (65' SDWLHQWV !  \HDUV ZKLFK ZDV GHVLJQHG WR
FRPSDUHWKHLPSDFWRQTXDOLW\RIOLIH4R/RIHDUO\RUODWHVWDUWRIGLDO\VLV3DSHU
 WRGHVFULEHWKH4R/RIWKH1RUZHJLDQGLDO\VLVSRSXODWLRQDJHG\HDUVRUPRUHDQGWR
H[SORUHWKHLPSDFWRQ4R/RIQXWULWLRQDOVWDWXVSK\VLFDOIXQFWLRQFRPRUELGLW\DQGHDUO\
YVODWHVWDUWLQGLDO\VLV3DSHU
 WR DVVHVV WKH IHDVLELOLW\ RI XVLQJ ELRLPSHGDQFH VSHFWURVFRS\ %,6 WR PHDVXUH ERG\
FRPSRVLWLRQDQGK\GUDWLRQVWDWXVLQGLDO\VLVSDWLHQWVDJHG\HDUVDQGPRUHWRGHVFULEH
WKHK\GUDWLRQ DQGQXWULWLRQDO VWDWXVRI WKHVHSDWLHQWV LQGHWDLO DQG WR IXUWKHU H[SORUH WKH
DVVRFLDWLRQEHWZHHQK\GUDWLRQVWDWXVQXWULWLRQDOVWDWXVDQGTXDOLW\RIOLIH3DSHU
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 
Material and methods 
Study design and population
Paper 1
7KLVSDSHUDGGUHVVHVWKHILUVWRIWKHVSHFLILFDLPVDQGGHVFULEHVDVXUYH\DPRQJ1RUZHJLDQ
QHSKURORJLVWV7RH[SORUH WKHPHFKDQLVPVEHKLQG WKH UHFUXLWPHQWSUREOHPV IRU WKHSODQQHG
UDQGRPLVHGFRQWUROOHGWULDODTXHVWLRQQDLUHZDVGLVWULEXWHGWRDOO1RUZHJLDQQHSKURORJLVWVE\
HPDLO 7KH SDUWLFLSDQWV ZHUH LGHQWLILHG E\ D OLVW IURP 7KH 1RUZHJLDQ 1HSKURORJLVWV
$VVRFLDWLRQ7KLVOLVWLQFOXGHVDOOQHSKURORJLVWVLQFOLQLFDOQHSKURORJ\SUDFWLFHZKRWDNHVWKH
ILQDO GHFLVLRQ DERXW WKH SDWLHQWV¶ VWDUWLQJ LQ GLDO\VLV WUHDWPHQW 7KH TXHVWLRQQDLUH ZDV
IROORZHGE\DUHPLQGHUIRXUZHHNVODWHU7KHTXHVWLRQQDLUHFRXOGEHUHWXUQHGE\SRVWRUID[

,Q1RUZD\WKHUHDUHUHJLVWHUHGQHSKURORJLVWV1RYHPEHU$WWKHWLPHRIWKHVXUYH\
 RI WKHVH ZHUH SUDFWLVLQJ FOLQLFDO QHSKURORJ\ :H PDLOHG WKH TXHVWLRQQDLUH WR DOO 
QHSKURORJLVWV DQG UHFHLYHG DQVZHUV IURP    ZHUHPHQ DQG  
ZHUH!\HDUV7KHDQVZHUVZHUHJLYHQDQRQ\PRXVO\

Paper 2

7KLV SDSHU DGGUHVVHV WKH VHFRQG RI WKH VSHFLILF DLPV DQG UHSRUWV WKH UHVXOW IURP D FURVV
VHFWLRQDOVWXG\
$OOSDWLHQWV\HDUVQ ZKRDFFRUGLQJWRWKH1RUZHJLDQ5HQDO5HJLVWU\115ZHUH
LQGLDO\VLVE\-DQXDU\DQGDOLYHE\6HSWHPEHUZHUHDVNHGWRSDUWLFLSDWHDQGPDLOHG
WKH VWXG\ TXHVWLRQQDLUH 6HSWHPEHU  7KH TXHVWLRQQDLUH LQFOXGHG DVVHVVPHQWV RI4R/
DQG QXWULWLRQDO VWDWXV$ UHPLQGHUZDV VHQW ZHHNV ODWHU:H UHFHLYHG DQVZHUV IURP 

0HGLFDOGDWDIURPWKHUHVSRQGHUVZHUHFROOHFWHGIURPWKH115DQGLQFOXGHGGDWDUHJLVWHUHG
DWVWDUWRIGLDO\VLVWUHDWPHQWDQGLQWKH$QQXDO5HSRUWWKLV$QQXDO5HSRUWLQFOXGHVGDWD
RQELRFKHPLFDOSDUDPHWHUVEORRGSUHVVXUHPHGLFDWLRQVSK\VLFDOVWDWXVDQGQHZFRPRUELG
GLVHDVHVXSWR0DUFK
32
 


Paper 3

7KLV SDSHU DGGUHVVHV WKH WKLUG VSHFLILF DLP DQG UHSRUWV WKH UHVXOW RI D REVHUYDWLRQDO VWXG\
&KURQLF GLDO\VLV KDHPRGLDO\VLV+'DQG SHULWRQHDO GLDO\VLV 3' SDWLHQWV RYHU  \HDUV RI
DJH OLYLQJ LQ 6RXWK DQG 1RUWK 7U¡QGHODJ &RXQWLHV DQG RQ GLDO\VLV LQ -DQXDU\  ZHUH
DVNHG WRSDUWLFLSDWH LQ WKHVWXG\$ WRWDORISDWLHQWV\HDUVZHUHUHJLVWHUHGZHUH
H[FOXGHG  GXH WR ODQJXDJH SUREOHPV  ZHUH WRR LOO  ZDV WUDQVSODQWHG DQG  GXH WR
SUDFWLFDOSUREOHPVDQGWKXVLQWRWDOHQWHUHGWKHVWXG\



Assessments
Recruitment questionnaire (paper 1)

7KH LQWURGXFWLRQ WR WKHTXHVWLRQQDLUH WKDWZDV DGPLQLVWHUHG WR DOO1RUZHJLDQQHSKURORJLVWV
FRPSULVHG D VKRUW VWXG\ GHVFULSWLRQ LQFOXGLQJ WKH GHVLJQ DQG UHVHDUFK TXHVWLRQV 7KH
TXHVWLRQQDLUHLWVHOISUHVHQWHGHOHYHQVWDWHPHQWVZKLFKFLWHGSRVVLEOHUHDVRQVIRUQRWLQFOXGLQJ
HOGHUO\ (65' SDWLHQWV LQWR WKH 5&7 6HH $SSHQGL[ 7KH UHVSRQGLQJ QHSKURORJLVWV ZHUH
DVNHG WR UDWH WKH LPSRUWDQFH RI HDFK RI WKHVH VWDWHPHQW RQ D  SRLQW VFDOH UDQJLQJ IURP 
XQLPSRUWDQWWRYHU\LPSRUWDQW5HVSRQVHVZHUHDQRQ\PRXVRQO\JHQGHUDQGDJH!RU
\HDUVZHUHUHJLVWHUHG


Norwegian Renal Registry (paper 2)

7KHGDWDUHSRUWHGWRWKH1RUZHJLDQ5HQDO5HJLVWU\155ZKHQDSDWLHQWVVWDUWVLQGLDO\VLV
WKHUDS\ DUH EORRG WHVWV KHPRJORELQ FUHDWLQLQH FDOFLXPSKRVSKDWH37+ KHLJKWZHLJKW
GLDO\VLVPRGDOLW\DFFHVVW\SHLQKHPRGLDO\VLVSULPDU\NLGQH\GLVHDVHFRPRUELGGLVHDVHVDQG
PHGLFDWLRQDQWLK\SHUWHQVLYHGUXJVHU\WKURSRLHVLVVWLPXODWLQJDJHQWV(6$DQGVWDWLQV
33
 
7KH DQQXDO UHSRUW LQFOXGHV EORRG WHVWV KDHPRJORELQ FKROHVWHURO DQG DOEXPLQ EORRG
SUHVVXUHZHLJKWGLDO\VLVIUHTXHQF\DQGZHHNO\WUHDWPHQWKRXUV

Quality of life (paper 2 and 3)
4R/ZDVPHDVXUHGZLWKD1RUZHJLDQYDOLGDWHGWUDQVODWLRQRIWKH0HGLFDO2XWFRPHV6WXG\
LWHP6KRUW)RUPKHDOWKVXUYH\0266) 7KHTXHVWLRQQDLUHFRQVLVWVRI LWHPV
ZKLFKDUHVXPPDULVHG LQWRVFDOHVSK\VLFDO IXQFWLRQ3) UROHSK\VLFDO 53ERGLO\SDLQ
%3JHQHUDOKHDOWK*+YLWDOLW\97VRFLDOIXQFWLRQ6)UROHHPRWLRQDO5(DQGPHQWDO
KHDOWK0+)RUHDFKLWHPWKHVFRUHVDUHVXPPDULVHGDQGWUDQVIRUPHGWRWKHHLJKW±
VFDOHV SRRUHVWSRVVLEOHKHDOWKVWDWH EHVWSRVVLEOHKHDOWKVWDWHDFFRUGLQJWRWKH6)
QRUPHGEDVHGVFRULQJDOJRULWKPV7RUHGXFHWKHQXPEHURIVWDWLVWLFDOFRPSDULVRQV
WKHVXEVFDOHVFDQEHVXPPDUL]HGLQWR3K\VLFDO&RPSRQHQW6XPPDU\3&6ZKLFKFRQVLVWV
RI3)53%3*+DQG97DQGWKH0HQWDO&RPSRQHQW6XPPDU\0&6FRQVLVWLQJRI0+
5(6)DQG97




Nutritional parameters


Anthropometry (paper 3) 
%RG\ZHLJKWDQGKHLJKWZHUHPHDVXUHGEHIRUHGLDO\VLV$IWHUWKHGLDO\VLVVHVVLRQWKHSDWLHQW
ZDVZHLJKHGDJDLQWRFDOFXODWHGU\ZHLJKWERG\PDVVLQGH[%0, %:NJKHLJKWPð
7KH PLGXSSHU DUP FLUFXPIHUHQFH 0$& ZDV PHDVXUHG ZLWK WKH PLOOLPHWUH WDS DW WKH
PLGSRLQWRIWKHQRQILVWXODDUPEHWZHHQWKHROHFUDQRQDQGDFURPLRQ
7KHWULFHSVVNLQIROG76)ZDVPHDVXUHGDWWKHVDPHPLGSRLQWXVLQJDVNLQIROGFDOOLSHU

+DQGJULSVWUHQJWK+*6DVVHVVPHQWZDVGRQHZLWKDVLQJOHVSULQJKDQGJULSG\QDPRPHWHU
ZKLOHSDWLHQWZDVVLWWLQJLQDQXSULJKWDQGUHOD[HGSRVLWLRQ7KHPHDVXUHPHQWVZHUHUHSHDWHG
WKUHHWLPHVDQGWKHKLJKHVWVFRUHZDVUHFRUGHG:HFODVVLILHGWKHSDWLHQWVDV
34
 
KDYLQJ³GHFUHDVHGPXVFOHVWUHQJWK´ZKHQ+*6YDOXHVZHUH EHORZRI WKHQRUPDODJH
DQGJHQGHUDGMXVWHGYDOXHV$OOPHDVXUHPHQWVZHUHGRQHE\WKHVDPHSHUVRQ

Subjective Global Assessment (SGA) 

7KH6XEMHFWLYH*OREDO$VVHVVPHQW6*$RIQXWULWLRQDOVWDWXVFRYHUVPHGLFDOKLVWRU\ZHLJKW
ORVV GXULQJ WKH ODVW  PRQWKV FKDQJHV LQ IRRG LQWDNH DQG JDVWURLQWHVWLQDO V\PSWRPV DQG
SK\VLFDO H[DPLQDWLRQ DVVHVVPHQW RI VXEFXWDQHRXV IDW ORVV PXVFOH ZDVWLQJ DQG RHGHPDV
 ,Q WKH FURVVVHFWLRQDO VWXG\ DQG REVHUYDWLRQDO VWXG\ D 1RUZHJLDQ YHUVLRQZDV XVHG
 ,Q SDSHU  WKH SDWLHQWV
 6*$ VFRUHV ZDV HYDOXDWHG DQG FODVVLILHG DV GHVFULEHG E\
'HWVN\ HW DO  (DFKSDWLHQWZDV FODVVLILHG DV HLWKHU$ QRUPDOO\ QRXULVKHGPHDQLQJ
VWDEOH RU LQFUHDVHG ZHLJKW QRUPDO ERG\ FRPSRVLWLRQ DQG QR V\PSWRPV UHODWHG WR SRRU
QXWULWLRQ%PRGHUDWHO\PDOQRXULVKHGLPSO\LQJZHLJKWORVVXSWRRIWRWDOERG\ZHLJKW
ZLWKRXW VXEVHTXHQW VWDELOL]DWLRQRUZHLJKW LQFUHDVH UHGXFHGHQHUJ\ LQWDNHEXWQRUPDO%0,
%0,!  NJPð RU & VHYHUHO\PDOQRXULVKHGPHDQLQJ WKDW WKH SDWLHQW KDGZHLJKW ORVV
PRUHWKDQLQPRQWKVFOHDUSK\VLFDOVLJQVRILPSDLUHGQXWULWLRQRHGHPDVDQG%0,


,QWKHFURVVVHFWLRQDOVWXG\WKHTXHVWLRQQDLUHVZHUHPDLOHGWRWKHSDWLHQWVKHQFHQRSK\VLFDO
H[DPLQDWLRQZDV SRVVLEOH7KH SDWLHQWVZHUH WKHUHIRUH FODVVLILHG LQWR JURXS$% DQG& DV
VWDWHGEDVHGRQWKHLUUHSRUWVRQILUVWSDUWRIWKHTXHVWLRQQDLUHDQGWKHLU%0,DVUHFRPPHQGHG
E\WKH(63(1JXLGHOLQHVLQ7KHFODVVLILFDWLRQZDVLQGHSHQGHQWO\PDGHE\WZR
WUDLQHGUHYLHZHUVDQHSKURORJLVWDQGDQXWULWLRQLVWUHVSHFWLYHO\,QFDVHRIGLVDJUHHPHQWWKH
FODVVLILFDWLRQZDVGLVFXVVHGWRUHDFKFRQVHQVXV
The EORTC QLQ-C30

$QRUH[LDPD\FOLQLFDOO\EHGHILQHGDVDUHGXFWLRQRIRUORVVRIDSSHWLWH(257&4/4
&LVDLWHPTXHVWLRQQDLUHDYDOLGDWHGPHDVXUHIRU4R/IRUFDQFHUSDWLHQWV,QWKH
TXHVWLRQQDLUH WKHUH DUH WZR V\PSWRP VFDOHV UHJDUGLQJ JDVWURLQWHVWLQDO V\PSWRPV QDXVHD
YRPLWLQJ VFDOH  LWHPV DQG DSSHWLWH ORVV  LWHP 7KH LWHPV DUH VFRUHG RQ D IRXU SRLQW
FDWHJRULFDO VFDOH UDQJLQJ IURP ³QRW DW DOO´ WR ³YHU\PXFK´ %HIRUH VWDWLVWLFDO DQDO\VHV WKH
LWHPV VFDOH VFRUHV ZHUH OLQHDUO\ WUDQVIRUPHG WR D  VFDOH ZKHUH WKH KLJKHU VFRUHV
UHSUHVHQWPRUHV\PSWRPV
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

Cachexia

:HEDVHGRXUFDFKH[LDFODVVLILFDWLRQLQSDSHURQWKHGHILQLWLRQE\(YDQVHWDODQG
LQDGGLWLRQWRZHLJKWORVVDQGRUORZ%0,ZHXVHGWKHIROORZLQJRIWKHGHILQHGFULWHULD
GHFUHDVHGPXVFOHVWUHQJWKPHDVXUHGZLWKKDQGJULS VWUHQJWK +*6DQRUHFWLF V\PSWRPV
DVVHVVHG E\ $SSHWLWH VFDOH IURP (257& 4/4&  ORZ /7,   SHUFHQWLOH DV
PHDVXUHGE\ELRLPSHGDQFHVSHFWURVFRS\DQG&53!RUVHDOEXPLQJGO

Bio-impedance spectroscopy(BIS) (paper 3) 

:HXVHGZKROHERG\ELRLPSHGDQFHVSHFWURVFRS\%,6WRDVVHVVERG\FRPSRVLWLRQLQWHUPV
RIH[WUDFHOOXODU(&:LQWUDFHOOXODU,&:DQGWRWDOERG\ZDWHU7%:DQGWRHVWLPDWHOHDQ
WLVVXHPDVV/70DQGIDWWLVVXHPDVV)707KHPHDVXUHPHQWZDVPDGHZLWKWKHSDWLHQWLQ
D VXSLQH SRVLWLRQ ZLWK HOHFWURGHV SODFHG RQ WKH KDQG DQG WKH IRRW XVLQJ WKH %RG\
&RPSRVLWLRQ0RQLWRU %&0 IURP)UHVHQLXV0HGLFDO&DUH*HUPDQ\7KH%&0PHDVXUHV
WKH LPSHGDQFHVSHFWURVFRS\DW IUHTXHQFLHV7KHFDOFXODWLRQRI(&:7%:DQG,&:E\
WKLV PHWKRG LV YDOLGDWHG DJDLQVW FRUUHVSRQGLQJ UHIHUHQFH PHWKRGV LH VRGLXP EURPLGH
GLOXWLRQGHXWHULXPGLOXWLRQDQGWKHWRWDOERG\SRWDVVLXPUHVSHFWLYHO\7KHFDOFXODWHG
ERG\ FRPSRVLWLRQ IDW DQG IDW IUHH PDVV KDV EHHQ YDOLGDWHG DJDLQVW GXDOHQHUJ\ ;UD\
DEVRUSWLRPHWU\ '(;$ DQG DLU GLVSODFHPHQW SOHWK\VPRJUDSK\   7KH FXW RII
WKUHVKROG WR GHILQH RYHUK\GUDWLRQ ZDV VHW WR DQ H[FHVV RI (&: RI  !  ZKLFK LV
FRPSDUDEOH WRRYHUK\GUDWLRQRIa/ DQG LVDVVRFLDWHGZLWKKLJKHUPRUWDOLW\ UDWHV 
/70DQG)70ZHUHQRUPDOL]HGWRERG\VXUIDFHDUHDWRREWDLQOHDQWLVVXHLQGH[/7,/7, 
/70KHLJKWð DQG IDW WLVVXH LQGH[ )7,   )70KHLJKWð 7KH YDOXHV IRU /7, DQG )7,ZHUH
FRPSDUHG WR DQ DJH  ±  \HDUV DQG JHQGHUPDWFK UHIHUHQFH SRSXODWLRQ  9DOXHV
EHORZWKHWKSHUFHQWLOHZHUHUHJDUGHGDVDFOLQLFDOO\VLJQLILFDQWUHGXFWLRQLQPXVFOHPDVVRU
IDWPDVV
36
 
Comorbidity
7RDVVHVVFRPRUELGLW\ LQ WKHFURVVVHFWLRQDOVWXG\SDSHUZHXVHGPHGLFDOGDWDIURPWKH
155 ZKLFK UHFRUGV  SRVVLEOH FRPRUELG GLVHDVHV DW VWDUW RI GLDO\VLV OHIW YHQWULFXODU
K\SHUWURSK\ /9+ FRURQDU\ GLVHDVH SHULSKHUDO YDVFXODU GLVHDVH FHUHEURYDVFXODU GLVHDVH
GLDEHWHV PHOOLWXV W\SH ,, DQG PDOLJQDQF\ :H GLYLGHG WKH SDWLHQWV LQWR  JURXSV  QR
FRPRUELGGLVHDVHFRPRUELGGLVHDVHVDQGFRPRUELGGLVHDVHV

7R DVVHVV FRPRUELGLW\ LQ WKHREVHUYDWLRQDO VWXG\ SDSHU  WKH'DYLHV&RPRUELGLW\ LQGH[
ZDVDSSOLHG7KLVLQGH[LVEDVHGRQVHYHQGRPDLQVLHPDOLJQDQF\LVFKHPLFKHDUWGLVHDVH
SHULSKHUDO YDVFXODU GLVHDVH OHIW YHQWULFOH G\VIXQFWLRQ GLDEHWHV PHOOLWXV V\VWHPLF FROODJHQ
YDVFXODUGLVHDVHDQGRWKHUVLJQLILFDQWSDWKRORJ\DQGZKHWKHUWKHSDWLHQWKDVDQDFWLYHRUVWLOO
SUHVHQWGLVHDVHRQDQ\RIWKHVHGRPDLQVLVUHJLVWHUHG7KHFRPRUELGVFRUHIRUHDFKSDWLHQWLV
FDOFXODWHGDVWKHVXPRIWKHQXPEHURIGRPDLQVDIIHFWHGJLYLQJDWKHRUHWLFDOUDQJHIURP]HUR
WRVHYHQ%DVHGRQ WKLVVFRUH WKHPRUWDOLW\ ULVN LVFODVVLILHG LQWR ORZJUDGH]HURVFRUH
PHGLXPJUDGHVFRUHRIFRPRUELGLWLHVDQGKLJKJUDGHVFRUHRI



Statistical methods
3DSHU

'HVFULSWLYHVWDWLVWLFVZHUHXVHG)RUHDFKRIWKHHOHYHQVWDWHPHQWVWKDWZHUHSUHVHQWHGIRUWKH
QHSKURORJLVWV ZH FDOFXODWHG PHDQ VFRUH ZLWK UDQJH DQG WKH IUHTXHQFLHV IRU DOO VFRUH
SRVVLELOLWLHV7KHVWDWLVWLFDOSDFNDJH6366IRU:LQGRZVYHUVLRQZDVXVHG



3DSHU

0HGLFDODQGGHPRJUDSKLFSDUDPHWHUVDQG4R/VFRUHVZHUHFRPSDUHGEHWZHHQJURXSVGHILQHG
DFFRUGLQJWRJHQGHUGLDO\VLVPRGDOLW\DQGHDUO\YHUVXVODWHVWDUWLQGLDO\VLV)RUWKHPHGLFDO
DQG GHPRJUDSKLF GDWD 6WXGHQWV¶ WWHVW ZDV XVHG WR WHVW IRU VWDWLVWLFDO VLJQLILFDQFH )RU WKH
37
 
TXDOLW\RIOLIH6)DQG(257&VFRUHVZKLFKZHUHQRWQRUPDOO\GLVWULEXWHGZHXVHGWKH
0DQQ:KLWQH\8WHVW+RZHYHUWRHDVHWKHLQWHUSUHWDWLRQDQGWKHFRPSDULVRQWRILQGLQJVRI
RWKHUVWXGLHVZHFKRVHWRSUHVHQWWKH6)4R/VFRUHVLQWHUPVRIJURXSPHDQV
7KHDVVRFLDWLRQEHWZHHQ6)VFRUHVDQG WKHIROORZLQJYDULDEOHVHDUO\YHUVXV ODWHVWDUW LQ
GLDO\VLV FRPRUELGLW\ QXWULWLRQDO VWDWXV 6*$ FODVVLILFDWLRQ DQG SK\VLFDO FDSDFLW\ 6*$
VFRUH DQG6) SK\VLFDO IXQFWLRQLQJ VFRUHZDV WHVWHG E\ ERWK WKH.UXVND:DOOLV DQG WKH
:LOFR[ UDQN VXP WHVWV :H DOVR WHVWHG IRU WUHQGV LQ GLIIHUHQFHV RI 6) VFRUHV EHWZHHQ
JURXSVGHILQHGDFFRUGLQJWRFRPRUELGLW\6*$FODVVLILFDWLRQ$%&DQGSK\VLFDOFDSDFLW\
XVLQJWKH-RQFNKHHUH.HQGDOO7DXWHVW
7KH 6366 YHUVLRQ ZDV XVHG IRU GHVFULSWLYH VWDWLVWLF DQG WKH VLPSOH JURXS FRPSDULVRQV
ZKHUHDV WKH 6WDWD YHUVLRQ ZDV XVHG IRU WKH WHVWV RI DVVRFLDWLRQ DQG WUHQGV 6WDWLVWLFDO
VLJQLILFDQFHZDVGHILQHGDVSDQGFOLQLFDOVLJQLILFDQFHIRUWKHGLIIHUHQFHEHWZHHQ4R/
VFRUHVZDVGHILQHGDVDGLIIHUHQFHRIRUPRUH


3DSHU

$OOVWDWLVWLFDODQDO\VLVZDVSHUIRUPHGXVLQJWKHVWDWLVWLFDOSDFNDJH6366IRU:LQGRZVYHUVLRQ
:HXVHGGHVFULSWLYHVWDWLVWLFVDQGIRUWKHVDPHUHDVRQDVLQSDSHUFRPSDULVRQVRI4R/
VFRUH EHWZHHQ JURXSVZHUH GRQHZLWK QRQSDUDPHWULFPHWKRGV0DQQ:KLWQH\8 WHVW S 
ZDVFRQVLGHUHGVLJQLILFDQW$GLIIHUHQFHLQ6)VFRUHV!SRLQWVEHWZHHQJURXSVZDV
FRQVLGHUHGDVFOLQLFDOO\VLJQLILFDQFH7KH6SHDUPDQFRHIILFLHQWRIFRUUHODWLRQZDVXVHG
WRWHVWFRUUHODWLRQEHWZHHQELRLPSHGDQFHPHDVXUHV/7,)7,DQGKDQGJULSVWUHQJWK+*6
%0,VHUXPDOEXPLQDQGDQWKURSRPHWULFPHDVXUHV





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Main results and review of papers 1-3 


 Paper 1: 5HFUXLWPHQWLQ(QG6WDJH5HQDO'LVHDVH(65'ZK\LVLWVRGLIILFXOW"
$1RUZHJLDQPXOWLFHQWUH5&7WDUJHWLQJHQGVWDJHUHQDOGLVHDVH(65'SDWLHQWV!\HDUV
ZDVLQLWLDWHGWRFRPSDUHWKHLPSDFWRQTXDOLW\RIOLIH4R/RIHDUO\RUODWHVWDUWRIGLDO\VLV
'XH WR SRRU LQFOXVLRQ WKH 5&7 ZDV FORVHG 7KH DLP RI WKH SUHVHQW VWXG\ ZDV WR H[SORUH
SRVVLEOHUHDVRQVIRUWKHUHFUXLWPHQWIDLOXUH$TXHVWLRQQDLUHZDVGLVWULEXWHGWRDOO1RUZHJLDQ
QHSKURORJLVWV7KHTXHVWLRQQDLUHSUHVHQWHGHOHYHQVWDWHPHQWVZKLFKFLWHGSRVVLEOHUHDVRQVIRU
QRW LQFOXGLQJ HOGHUO\ (65' SDWLHQWV LQWR WKH 5&7 LQ TXHVWLRQ 7KH VWDWHPHQWV LQFOXGHG
UHDVRQV UHODWHG WR SK\VLFLDQV DQG SDWLHQWV¶ DWWLWXGHV FRQVHTXHQFHV RI WKH UDQGRPLVDWLRQ
SURFHGXUH FRQVWUDLQWV GLDO\VLV FDSDFLW\ DQG ZRUNORDG DW WKH GLDO\VLV XQLW DQG QHHG IRU
HFRQRPLFDOVXSSRUWWRQXUVHVDQGSK\VLFLDQV
7KHKLJKHVWUDWHGUHDVRQVIRUQRQLQFOXVLRQZHUHWKHSK\VLFLDQ¶VZLVKWRGHFLGHWKHWLPLQJRI
GLDO\VLV LQGLYLGXDOO\ DQG WKH SDWLHQW¶V ZLVK WR SRVWSRQH WKH VWDUW RI WUHDWPHQW +LJK PHDQ
VFRUHV ZHUH DOVR IRXQG IRU UHDVRQV UHODWHG WR ZRUNORDG DQG FDSDFLW\ DW WKH GLDO\VLV XQLW
ZKHUHDVLQIOXHQFHRQWKHGRFWRUSDWLHQWUHODWLRQVKLSDQGFRPSHWLQJVWXGLHVZHUHMXGJHGQRWWR
EHLPSRUWDQW
39
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Paper 2: 7KHLPSDFWRIQXWULWLRQDOVWDWXVSK\VLFDOIXQFWLRQFRPRUELGLW\DQGHDUO\YVODWH
VWDUWLQGLDO\VLVRQTXDOLW\RIOLIHLQROGHUGLDO\VLVSDWLHQWV
7KHDLPRIWKLVFURVVVHFWLRQDOVWXG\ZDVWRDVVHVVWKHTXDOLW\RIOLIH4R/RIWKH1RUZHJLDQ
GLDO\VLV SDWLHQWV DJHG  \HDUV RU PRUH DQG WR H[SORUH WKH LPSDFW RQ 4R/ RI QXWULWLRQDO
VWDWXVSK\VLFDOIXQFWLRQFRPRUELGLW\DQGHDUO\YVODWHVWDUWLQGLDO\VLV
2YHUDOOSDWLHQWVLQGLDO\VLV+'DQG3'\HDUVRIDJHUHSUHVHQWLQJDOO1RUZHJLDQ
GLDO\VLV SDWLHQWV ZLWKLQ WKLV DJH JURXS DW WKH WLPH ZHUH LQYLWHG WR SDUWLFLSDWH  ZHUH
LQFOXGHG 7KH GHILQHG RXWFRPHPHDVXUHZDV4R/ DV DVVHVVHG E\ WKH 6)  TXHVWLRQQDLUH
1XWULWLRQDO VWDWXV ZDV DVVHVVHG E\ WKH 6*$ $GGLWLRQDOO\ ZHLJKW FKDQJHV DQG ERG\PDVV
LQGH[%0,ZHUHPHDVXUHG7RGHWHUPLQHWKHSDWLHQWVSK\VLFDOIXQFWLRQZHXVHGDTXHVWLRQ
IURP 6*$ UHJDUGLQJ SK\VLFDO FDSDFLW\ DQG WKH SK\VLFDO IXQFWLRQ VFDOH 3) RI WKH 6)
&RPRUELGLW\GDWDZDV UHWULHYHG IURP WKH155DQG WKHSDWLHQWVZHUHGLYLGHG LQWRJURXSV
GHSHQGLQJRQKRZPDQ\FRPRUELGGLVRUGHUVWKDWZDVSUHVHQW
7KHUHVXOWVVKRZHGWKDW6)VFRUHVZHUHSRRUDQGSRRUHUWKDQIRUQRUPSRSXODWLRQRIWKH
VDPHDJHDQGJHQGHU7KHUHZDVDWHQGHQF\WRZDUGVORZHUVFRUHVIRUIHPDOHYVPHQDQG3'
YV+'SDWLHQWVEXWWKHVHGLIIHUHQFHVZHUHQRWVWDWLVWLFDOVLJQLILFDQW7KHSDWLHQWVZKRVWDUWHG
HDUO\ LQGLDO\VLV H*)5!POPLQ Q KDGPHDQH*)5POPLQZKHUHDV WKRVH
ZKR VWDUWHG ODWH Q  KDGPHDQ H*)5 POPLQ 1XWULWLRQDO VWDWXV DFFRUGLQJ WR WKH
6*$ Q  ZDV IRXQG WR EH QRUPDO 6*$ $ LQ  RI WKH SDWLHQWV  ZHUH
PRGHUDWHO\ PDOQRXULVKHG 6*$ % DQG  ZHUH VHULRXV PDOQRXULVKHG 6*$ & 1R
FRPRUELG GLVRUGHU ZDV UHSRUWHG IRU   FRPRUELG GLVHDVHV IRU  DQG 
FRPRUELGGLVRUGHUVZHUHSUHVHQWLQRIWKHSDWLHQWV
1RUPDOVHOIUHSRUWHGSK\VLFDOFDSDFLW\ZDVSUHVHQWLQSDWLHQWVZKHUHDVQ 
UHSRUWHG³VRPHDFWLYLWLHV´Q UHSRUWHGWREH³PRVWO\LQFKDLU´DQGSDWLHQWV
ZHUH³PRVWO\LQEHG´
7KHUHZDVQRVWDWLVWLFDOVLJQLILFDQWDVVRFLDWLRQEHWZHHQ4R/6)VFRUHVDQGHDUO\YVODWH
VWDUW LQ GLDO\VLV QXWULWLRQDO VWDWXV DVVHVVHG E\ 6*$ $ % RU & RU QXPEHU RI FRPRUELG
GLVHDVHV 7KHUH ZDV D FOHDU VWDWLVWLFDO VLJQLILFDQW DVVRFLDWLRQ EHWZHHQ 6)  VFRUHV DQG
SK\VLFDOFDSDFLW\





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 




Paper 3: 1XWULWLRQDOSUREOHPV2YHUK\GUDWLRQDQGWKHDVVRFLDWLRQRI4XDOLW\RIOLIH
LQ(OGHUO\GLDO\VLVSDWLHQWV

7KH DLP RI WKLV SLORW VWXG\ZDV WR WHVW WKH IHDVLELOLW\ RI XVLQJ ELRLPSHGDQFH VSHFWURVFRS\
%,6LQGDLO\FOLQLFDOSUDFWLFHWRGHVFULEHWKHK\GUDWLRQDQGQXWULWLRQDOVWDWXVRIDFRKRUWRI
HOGHUO\ GLDO\VLV SDWLHQWV DQG WR H[SORUH WKH DVVRFLDWLRQ EHWZHHQ WKHVH SDUDPHWHUV DQG WKH
TXDOLW\RIOLIH4R/
$OOSDWLHQWVRYHU\HDUVRIDJHEHLQJLQFKURQLFGLDO\VLVE\-DQXDU\Q OLYLQJLQ
1RUWKDQG6RXWK7U¡QGHODJFRXQWLHVZHUHDVNHGWRSDUWLFLSDWHLQWKLVSLORWVWXG\SDWLHQWV
ZHUH HQWHUHG +\GUDWLRQ VWDWXV DQG ERG\ FRPSRVLWLRQ ZHUH DVVHVVHG E\ ELRLPSHGDQFH
VSHFWURVFRS\%,6DQGQXWULWLRQDOVWDWXVXVLQJWKHVXEMHFWLYHJOREDODVVHVVPHQW6*$%,6
DQWKURSRPHWULF PHDVXUHV DQG ELRFKHPLFDO SDUDPHWHUV %DVHG RQ WKHVH DVVHVVPHQWV WKH
SDWLHQWVZHUHFODVVLILHGDVEHLQJFDFKHFWLFRUQRWDFFRUGLQJWRQHZO\GHILQHGFULWHULD(YDQV
&RQVHQVXVFULWHULD4R/ZDVPHDVXUHGXVLQJWKH6)
6L[SDWLHQWVZHUH LGHQWLILHGDVEHLQJFDFKHFWLFKDGDERG\PDVV LQGH[%0,
EHORZDQGZKHUHDVDFFRUGLQJWR6*$ZHUHPRGHUDWHO\DQGVHULRXVO\PDOQRXULVKHG
%,6 VKRZHG WKDW WKH OHDQ WLVVXH LQGH[ /7,ZDV ORZ EHORZ WK SHUFHQWLOH LQ  DQG
GHWHFWHG RYHUK\GUDWLRQ LQ  &RPSDUHG WR QRQFDFKHFWLF DQG QRUPRK\GUDWHG SDWLHQWV
WKRVHZKRZHUH LGHQWLILHG DV FDFKHFWLF DQGRYHUK\GUDWHG UHSRUWHG FRQVLVWHQWO\ SRRUHU4R/
)RUFDFKHFWLFSDWLHQWVWKHGLIIHUHQFHVZHUHFOLQLFDOO\VLJQLILFDQWIRUDOO6)VFDOHV%,6ZDV
HDVLO\DSSOLFDEOHZKHQXVHGEHIRUHGLDO\VLV









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General discussions 
Research challenges and choice of methodology

$ UDQGRPLVHG FRQWUROOHG WULDO 5&7 LV FRQVLGHUHG WKH JROG VWDQGDUG VWXG\ GHVLJQ WR
LQYHVWLJDWH WKHHIIHFWRI WUHDWPHQW LQWHUYHQWLRQV7KH UDQGRPDOORFDWLRQPLQLPL]HV VHOHFWLRQ
ELDV RU FRQIRXQGLQJ DQG OHDGV WR WKH FUHDWLRQ RI WUHDWPHQW JURXSV WKDW KDYH FRPSDUDEOH
SURJQRVLVZLWKUHVSHFWRIGHILQHGRXWFRPH
7KHUHDUHIRXUPDLQUHDVRQVZK\5&7VKRXOGQRWEHSHUIRUPHG([SHULPHQWDWLRQPD\EH
XQQHFHVVDU\ FODVVLF H[DPSOH DUH LQWURGXFWLRQ RI KHPRGLDO\VLV WUHDWPHQW IRU (65' 
,QDSSURSULDWHZKHQWKHRXWFRPHLVUDUH,PSRVVLEOHFOLQLFLDQVUHIXVDOWRSDUWLFLSDWHOHJDO
REVWDFOHVDQGRUHWKLFDOFRQVLGHUDWLRQDQG,QDGHTXDWHPD\KDYHORZH[WHUQDOYDOLGLW\RU
SRRUJHQHUDOLVDWLRQGXHWRH[WHQVLYHLQFOXVLRQDQGH[FOXVLRQFULWHULD

,QQHSKURORJ\IHZ5&7VKDYHEHHQVXFFHVVIXOO\FDUULHGRXWDQGUHSRUWHGDQGVHYHUDO
ODUJH VWXGLHV PRUH UHFHQWO\ SXEOLVKHG KDYH KDG QHJDWLYH RXWFRPHV   
5HFHQWO\ WKH ,'($/VWXG\ D UDQGRPLVHG VWXG\ IURP $XVWUDOLD DQG 1HZ =HDODQG
LQYHVWLJDWLQJ VXUYLYDO DQG TXDOLW\ RI OLIH LQ HDUO\ YV ODWH VWDUW LQ GLDO\VLV UHSRUWHG QR
GLIIHUHQFHV LQ VXUYLYDO RU 4R/  ,W LV KDV EHHQ TXHVWLRQHGZKHWKHU WKHVH ILQGLQJV DUH
UHSUHVHQWDWLYHIRUWKHJHQHUDOGLDO\VLVSRSXODWLRQ,QWKHUHFUXLWPHQWSURFHVVDODUJHQXPEHU
RI SDWLHQWV ZHUH H[FOXGHG LH  SDWLHQWV ZHUH VFUHHQHG DQG RQO\  SDWLHQWV ZHUH
LQFOXGHG DQG WKHUHZHUHYHU\ IHZSDWLHQWV!\HDUVRI DJH2YHUDOO LW VHHPVGLIILFXOW WR
SHUIRUPUDQGRPLVHGFOLQLFDOVWXGLHVLQQHSKURORJ\DQGWKLVFRUUHVSRQGVZLWKRXUH[SHULHQFH
3DSHU

7KH5&7WKDWZHSODQQHGDQGLQLWLDWHGFDQQRWEHILWWHGLQWRDQ\RIWKHVLWXDWLRQVZKHUHD5&7
VKRXOG QRW EH SHUIRUPHG DQG WKH QHSKURORJLVWV DW WKH YDULRXV GLDO\VLV XQLWV WKURXJKRXW WKH
FRXQWU\ ZHUH LQLWLDOO\ SRVLWLYH WR WKH VWXG\ 6WLOO ZH GLG QRW VXFFHHG 7R LQYHVWLJDWH RXU
UHVHDUFK TXHVWLRQV ZH ILUVW VZLWFKHG WR DQ REVHUYDWLRQDO VWXG\ EXW WKH UHFUXLWPHQW WR WKLV
VWXG\DOVRZDVWRRORZ:HWKHUHIRUFKRVHWRSHUIRUPDFURVVVHFWLRQDOVWXG\SDSHUEDVHG
RQ VHOIUHSRUW DQG UHJLVWU\ GDWD IURP 7KH 1RUZHJLDQ 5HQDO 5HJLVWU\ DQG D VPDOOHU
REVHUYDWLRQDOVWXG\SDSHU

42
 
7KH SULPDU\ DLP RI WKH RULJLQDO WULDO ZDV WR LQYHVWLJDWH WKH LPSDFW RQ 4R/ RI HDUO\ VWDUW
YHUVXV ODWH RI GLDO\VLV LQ SDWLHQWVZLWK (65' !  \HDUV RI DJH  7KH RSWLPDO WLPLQJ IRU
LQLWLDWLQJFKURQLFGLDO\VLVLVZLGHO\GLVFXVVHGDQGIRUWKHHOGHUO\LQSDUWLFXODU/LWWOHLVNQRZQ
DERXWWKHRSWLPDOWLPLQJDQGZKHWKHUHDUO\YVODWHVWDUWJLYHVWKHEHVWRXWFRPHIRUVXUYLYDORU
TXDOLW\RI OLIH6HFRQGDU\DLPVZHUHWRLQYHVWLJDWHWKHLPSDFWRISRVVLEOHSURJQRVWLFIDFWRUV
QXWULWLRQDOVWDWXVFRPRUELGLW\DQGSK\VLFDOIXQFWLRQRQWKHSDWLHQWV4R/

$ FURVV VHFWLRQDO VWXG\GHVLJQ FDQGHWHUPLQHSUHYDOHQFH DQG LVTXLFN DQG HDV\ EXW GRQRW
GLIIHUHQWLDWHEHWZHHQFDXVHDQGHIIHFWRU WKHVHTXHQFHVRIHYHQWV 7KHFURVVVHFWLRQDO
VWXG\HYDOXDWHVH[SRVXUHDQGRXWFRPHDWWKHVDPHSRLQWLQWLPH,QRXUVWXG\SDSHU
ZH REWDLQHG FURVVVHFWLRQDO GDWD RQ 4R/ SK\VLFDO IXQFWLRQ DQG QXWULWLRQDO VWDWXV ZKLFK
SURYLGHGXVWKHRSSRUWXQLW\WRLQYHVWLJDWHWKHDVVRFLDWLRQEHWZHHQTXDOLW\RIOLIHDQGWKHWZR
ODWWHUIDFWRUVDWRQHSRLQWRIWLPH7RDQDO\]HWKHDVVRFLDWLRQEHWZHHQ4R/WKHH*)5DWVWDUW
RIGLDO\VLVDQGFRPRUELGLW\ZHWRRNDGYDQWDJHRIGDWDIURPWKH155,QFOXGLQJWKHDQQXDO
UHSRUW WKHVHGDWDDUHERWKSURVSHFWLYHDQGORQJLWXGLQDO+RZHYHUEHLQJFURVVVHFWLRQDO WKH
4R/GDWDZDVFROOHFWHGZLWKRXWUHJDUGWRGLIIHUHQFHVLQWLPHIURPWKHVWDUWRIGLDO\VLVDQGWKH
FRPRUELGLW\ UHJLVWUDWLRQ WR WKH DVVHVVPHQW SRLQW 'LIIHUHQFHV LQ WKH OHQJWK RI GLDO\VLV
WUHDWPHQW DQG LQWHUUFXUUHQW HYHQWV PD\ WKHUHIRUH LQIOXHQFH WKH DVVRFLDWLRQ EHWZHHQ WKHVH
IDFWRUVDQG WKHSDWLHQWV4R/)XUWKHUPRUH WKHSDWLHQWVKDYLQJHDUO\DQG ODWH VWDUWZHUHQRW
UDQGRPO\ DOORFDWHG KHQFH D SRVVLEOH VHOHFWLRQ ELDV FDQQRW EH UXOHG RXW 2YHUDOO GXH WR
GHVLJQ WKH GDWD GR QRW DOORZ XV WR GHWHUPLQH DQ\ FDXVDO HIIHFW EHWZHHQ 4R/ DQG WKH
LQYHVWLJDWHGIDFWRUV
7KH XVH RI UHJLVWU\ GDWD DOVR SRVHV DQRWKHU OLPLWDWLRQ 7KH GDWDZDV QRW FROOHFWHG IRU WKH
SXUSRVHRIWKHSUHVHQWVWXG\LHQRIXUWKHULQIRUPDWLRQZDVDYDLODEOHWKDQWKHRQHWKDWZDV
UHJLVWHUHGLQWKHGDWDEDVH)RUWKHDQDO\VLVRIFRPRUELGLW\WKLVZDVDSDUWLFXODUSUREOHPDV
ZHIRXQGWKHVHGDWDWREHOLPLWHG$FRQVLGHUDEOHVWUHQJWKRIWKHVWXG\KRZHYHULVWKDWWKH
155LQFOXGHVDOO1RUZHJLDQSDWLHQWVRQGLDO\VLVDQGWKHUDWHRIPLVVLQJGDWDZDVORZHUWKDQ
UHSRUWHGIURPVLPLODUUHJLVWU\VWXGLHV

,Q SDSHU  ZH XVHG DQ REVHUYDWLRQDO VWXG\ GHVLJQ LH D VWXG\ ZLWKRXW DQ\ H[SHULPHQWDO
LQWHUYHQWLRQV 6XFK VWXGLHV SURYLGH HVWLPDWHV DQG H[DPLQH DVVRFLDWLRQV RI HYHQWV LQ WKHLU
QDWXUDOVHWWLQJV
,Q WKLV VWXG\ZH ZDQWHG WR GHVFULEH WKH SDWLHQWV¶ QXWULWLRQDO VWDWXV LQ GHWDLO H[SORUHPRUH
WKRURXJKO\ WKH DVVRFLDWLRQ EHWZHHQ QXWULWLRQDO VWDWXV DQG4R/ DQG WR WHVW WKH IHDVLELOLW\ RI
43
 
ELRLPSHGDQFH VSHFWURVFRS\ LQD VPDOO FRKRUWRI HOGHUO\GLDO\VLVSDWLHQWV  ,Q WKLV VHWWLQJDQ
REVHUYDWLRQDO VWXG\ GHVLJQZDV DSSURSULDWH DQG FRXOG SURYLGH YDOXDEOH LQIRUPDWLRQ LQ WKLV
JURXSRIROGHUGLDO\VLVSDWLHQWVDVIHZVWXGLHVKDYHDGGUHVVHGWKLVDJHJURXSLQSDUWLFXODU
Discussion of the main findings 


Causes of recruitment failure for the RCT


5HFUXLWPHQWRQWRFOLQLFDOWULDOVLVDFKDOOHQJHDQGVHYHUDOEDUULHUVERWKIURPWKHSK\VLFLDQV
DQGWKHSDWLHQWV¶SHUVSHFWLYHKDYHEHHQUHSRUWHG7KHVHLQFOXGHGFKDUDFWHULVWLFVRILQGLYLGXDO
SDWLHQWV GLIILFXOWLHV ZLWK WKH SURFHVV RI LQYLWLQJ WKH SDWLHQWV DQG FRQFHUQV DERXW DGYHUVH
FRQVHTXHQFHVIRUWKHSDWLHQWDQGWKHSDWLHQWSK\VLFLDQUHODWLRQVKLS

,Q WKHSUHVHQW VWXG\DTXHVWLRQQDLUHZKLFKFLWHGSRVVLEOH UHDVRQV IRUQRW LQFOXGLQJHOGHUO\
(65'SDWLHQWVLQWRWKH5&7LQTXHVWLRQZDVGLVWULEXWHGWRDOO1RUZHJLDQQHSKURORJLVWV7KH
UHVSRQVH UDWH ZDV ORZ 2QO\  RXW RI  QHSKURORJLVWV FRPSOHWHG WKH TXHVWLRQQDLUH
+RZHYHU WKH UHVSRQGHQWV ZHUH IRXQG WR UHIOHFW WKH DJH DQG JHQGHU GLVWULEXWLRQ DPRQJ
1RUZHJLDQQHSKURORJLVWVDQGDVVXPLQJWKDWRQO\SUDFWLVLQJQHSKURORJLVWVIRXQGLWUHOHYDQWWR
DQVZHUDUHVSRQVHUDWHRIDPRQJWKHVHSK\VLFLDQVFRXOGEHHVWLPDWHG

7KHKLJKHVWUDWHGUHDVRQVIRUQRQLQFOXVLRQZHUHWKHSK\VLFLDQ¶VZLVKWRGHFLGHWKHWLPLQJRI
GLDO\VLV LQGLYLGXDOO\DQG WKHSDWLHQW¶VZLVK WRSRVWSRQH WKHVWDUWRI WUHDWPHQW:RUNORDGIRU
WKHSK\VLFLDQDQGFDSDFLW\DWWKHGLDO\VLVXQLWZDVDOVRMXGJHGDVLPSRUWDQWUHDVRQV)HDURI
ORVLQJSURIHVVLRQDO DXWRQRP\ LV DNQRZQ UHDVRQZK\SK\VLFLDQVPD\EH UHOXFWDQW  WR HQURO
SDWLHQWVRQWRFOLQLFDO WULDOV  DQG LQFRQVLVWHQF\ZLWKRXU UHVXOWV  WLPHFRQVWUDLQWV DQG
ODFNRIVWDIIDUHRWKHUIDFWRUVUHSRUWHGDVOLNHO\WRREVWUXFWDVXFFHVVIXOHQUROPHQW/DFN
RISURSHU LQFHQWLYHVGLVDJUHHPHQWDERXW WKH UHOHYDQFHRI WKH UHVHDUFKTXHVWLRQDQG ODFNRI
44
 
HQWKXVLDVPIRUWKHWULDOKDYHDOVREHHQFLWHGDVFDXVHVRIUHFUXLWPHQWSUREOHPV,Q
WKLVVWXG\WKHUHVXOWVLQGLFDWHGWKDWWKHSK\VLFLDQVIRXQGWKHWULDOKLJKO\UHOHYDQWDQGRSSRVHG
WRZKDWKDVEHHQUHSRUWHGE\RWKHUV WKH LQIOXHQFHRQWKHGRFWRUSDWLHQWUHODWLRQVKLS
ZDVMXGJHGQRWWREHLPSRUWDQW

$JHDQGSHUIRUPDQFHVWDWXVDUHWZRSDWLHQWUHODWHGIDFWRUVNQRZQWRLQIOXHQFHWULDOHQUROPHQW
DQGSDUWLFXODUSUREOHPVDUHUHODWHGWRWKHROGHUDQGIUDLOSRSXODWLRQ7KHHOGHUO\GR
QRWDFWLYHO\VHHNFOLQLFDOWULDOV7KHIUDLODQGRUHOGHUO\DOVRWHQGWREH³VHOHFWHGRXW´E\
KHDOWK SURIHVVLRQDOV  6RPH FDQFHU WULDOV KDYH UHSRUWHG WKDW WKH ROGHU WKH SDWLHQWV WKH
OHVVOLNHO\WKH\ZHUHWREHUHIHUUHG7KLVPD\EHGXHWRFRPRUELGFRQGLWLRQVDVZHOODV
IXQFWLRQDOLPSDLUPHQWVWKDWPDNHVLWGLIILFXOWWRLQYLWHWKHSDWLHQWWRSDUWLFLSDWHRUWRREWDLQ
LQIRUPHG FRQVHQW 2XU TXHVWLRQQDLUH GLG QRW LQFOXGH DQ\ VWDWHPHQWV WKDWPLJKW KDYH
UHYHDOHGZKHWKHUWKHSDWLHQWV
DJHLQIOXHQFHGWKHUHFUXLWPHQW+RZHYHUWKHIDFWWKDWRXUWULDO
DGGUHVVHGROGHUSDWLHQWVPLJKWH[SODLQZK\SDWLHQWV
SUHIHUHQFHV IRUGHOD\HG WUHDWPHQWZDV
UDQNHG DV DPDLQ UHDVRQ IRU WKH UHFUXLWPHQW SUREOHPV 2WKHU VWXGLHV KDYH VKRZQ WKDW WKH
SDWLHQWV
 ZLVKHV WR SRVWSRQH WUHDWPHQW DV ZHOO DV WR FKRRVH WKHLU RZQ WUHDWPHQW SHUWDLQV
HVSHFLDOO\WRROGHUSHRSOH7KHSRVVLEOHIUDLOW\RIWKHSDWLHQWVKRZHYHUGLGQRWVHHPWR
DIIHFWWKHQHSKURORJLVWV¶ZLOOLQJQHVVWRLQFOXGHSDWLHQWV,WZDVQRWFRQVLGHUHGLPSRUWDQWWKDW
VWXG\LQFOXVLRQZRXOGEHWRRPXFKRIDEXUGHQIRUWKHSDWLHQW

2YHUDOORXUUHVXOWVLQGLFDWHWKDWWKHSDUWLFLSDWLQJQHSKURORJLVWVFRQVLGHUWKHLURZQDVZHOODV
WKH SDWLHQWV¶ RSSRUWXQLW\ WR GHFLGH WUHDWPHQW DQG WLPLQJ E\ WKHPVHOYHV WR EH RI PDMRU
LPSRUWDQFH7KLVDWWLWXGHPD\UHSUHVHQWDVHULRXVREVWDFOHWRWKHFRQGXFWRIDQ\UDQGRPL]HG
WULDO $V RXU UHVSRQVH UDWH ZDV ORZ LW PD\ EH TXHVWLRQHG ZKHWKHU WKH ILQGLQJV DUH
UHSUHVHQWDWLYH +RZHYHU WDNLQJ WKH UHODWLYH GHILFLHQF\ RI 5&7V ZLWKLQ WKH ILHOG RI
QHSKURORJ\ LQWR DFFRXQW WKH\ FOHDUO\ GHVHUYH DWWHQWLRQ +HDOWK SURIHVVLRQDOV¶ JDWHNHHSLQJ
EDVHG RQ SHUVRQDO DWWLWXGHV LV DZHOOGHVFULEHG SUREOHP LQ KHDOWK FDUH UHVHDUFK  DQG
FRPSDULQJWKHUHVSRQVHUDWHIRUWKHSUHVHQWVXUYH\DQGRXUUHFUXLWPHQWSUREOHPVIRUWKH5&7
WR WKH KLJK UHVSRQVH UDWH LQ RXU FURVV VHFWLRQDO VWXG\ ZKHUH WKH TXHVWLRQ DERXW VWXG\
SDUWLFLSDWLRQZDV DGGUHVVHG GLUHFWO\ WR WKH SDWLHQWV FKDQJHV LQ SK\VLFLDQV DWWLWXGHPD\ EH
QHFHVVDU\IRUVXFFHVVIXOHQUROPHQWLQIXWXUHWULDOVZLWKLQQHSKURORJ\

7KHUHVXOWVIURPSDSHUGRQRWH[SODLQZK\WKHUHFUXLWPHQWLQWKHPXOWLFHQWHUREVHUYDWLRQDO
VWXG\ZKHUHWKHSDWLHQWVVKRXOGEHLQFOXGHGZKHQLQLWLDWLQJGLDO\VLVWUHDWPHQWDOVRIDLOHG,W
45
 
PD\KRZHYHUEHGXHWRVRPHRIWKHVDPHUHFUXLWPHQWSUREOHPDVLQWKH5&7ZRUNORDGIRU
WKHSK\VLFLDQDQGFDSDFLW\DWWKHGLDO\VLVXQLWWLPHFRQVWUDLQWVDQGODFNRIVWDII$QGLWPD\
DOVRUHIOHFWDUHOXFWDQWDWWLWXGHWRFOLQLFDOWULDOVSDUWLFLSDWLRQLQJHQHUDO






Quality of life

)RUERWKWKHFURVVVHFWLRQDOVWXG\DQGWKHVPDOOHUREVHUYDWLRQDOVWXG\WKH6)ZDVXVHGWR
DVVHVVWKHSDWLHQWV¶4R/7KH.LGQH\'LVHDVH4XDOLW\RI/LIH.'42/WKDWLVGHYHORSHGIRU
SDWLHQWVLQGLDO\VLVLQSDUWLFXODUPLJKWKDYHEHHQDPRUHDSSURSULDWHFKRLFH+RZHYHUE\WKH
WLPHRXU VWXG\ZDV LQLWLDWHG WKLVTXHVWLRQQDLUHZDVQRW DYDLODEOH LQ DYDOLGDWHG1RUZHJLDQ
WUDQVODWLRQ7KXVZH FKRVH WR XVH WKH 6)ZKLFK LV DOVRZLGHO\ XVHG DQGZHOO YDOLGDWHG
DPRQJ GLDO\VLV SDWLHQWV   ,Q WKH FURVV VHFWLRQDO VWXG\ DOO 1RUZHJLDQ GLDO\VLV SDWLHQWV
DJHG\HDUVDQGPRUHZHUHDGGUHVVHGDQGWKHUHVSRQVHUDWHZDVJRRGLQSDUWLFXODUZKHQ
WDNLQJ WKH DJH DQG WKH DVVXPHG IUDLOW\ RI WKHVH SDWLHQWV LQWR DFFRXQW ,Q WKH VPDOOHU
REVHUYDWLRQDOVWXG\RQO\SDWLHQWVOLYLQJLQ6RXWK7U¡QGHODJ&RXQW\ZHUHWDUJHWHG7HQRXWRI
UHJLVWHUHGGLDO\VLVSDWLHQWVDERYH\HDUVRIDJHZHUHQRW LQFOXGHG([FHSW WKDW IRXURI
WKHVHSDWLHQWVZHUH WRR LOO WRSDUWLFLSDWH WKH UHDVRQV IRUQRWEHLQJ LQFOXGHGZHUH UHODWHG WR
PRUHUDQGRPLVVXHVVXFKDVSUDFWLFDOFRQVWUDLQWV+HQFHZHILQGWKDWDQ\V\VWHPDWLFHUURULQ
WKH VHOHFWLRQ RI SDWLHQWV IRU WKLV VWXG\ ZDV PLQLPL]HG $OO RI WKH  SDWLHQWV ZKR ZHUH
HQUROOHGLQWKHVWXG\FRPSOHWHGWKH6)

,Q ERWK VWXGLHV SDSHU  DQG  ZH IRXQG WKDW WKH 4R/ VFRUHV IURP WKH HOGHUO\ GLDO\VLV
SDWLHQWVZHUH SRRU DQG WKDW WKH SK\VLFDO LWHPVZHUHPRVW DIIHFWHG&RPSDUHG WR VWXGLHV LQ
\RXQJHU GLDO\VLV SDWLHQWV DQG WKH JHQHUDO SRSXODWLRQ RI WKH VDPH JHQGHU DQG DJH WKH4R/
VFRUHVLQRXUVWXGLHVZHUHSRRUHU

2XU4R/UHVXOWVDUHFRQVLVWHQWZLWKWKRVHIRXQGLQRWKHUVWXGLHVZLWKROGHUGLDO\VLVSDWLHQWV
ZLWKPDUNHGUHGXFWLRQLQSK\VLFDOGRPDLQVEXWVPDOOHUUHGXFWLRQLQPHQWDOGRPDLQV
  ,Q WKH 'LDO\VLV 2XWFRPHV DQG 3UDFWLFH 3DWWHUQV 6WXG\ '2336 ZKHUH 
KHPRGLDO\VLV ZHUH LQFOXGHG IURP  FRXQWULHV (XURSH 8QLWHG 1DWLRQV -DSDQ DQG 1HZ
=HDODQGWKHSDWLHQWVZHUHGLYLGHGLQWKUHHDJHJURXSV\HDUV±\HDUVDQG!
46
 
\HDUVDQG4R/ZHUHUHJLVWHUHG7KHUHZHUHDVLJQLILFDQWIDOOLQSK\VLFDOFRPSRVLWHVXPPDU\
3&6VFRUHIRUDOOFRXQWULHVZLWKDJHEXW WKHPHQWDOFRPSRVLWHVXPPDU\0&6UHPDLQHG
XQFKDQJHGZLWK DJH  7KH VDPH SDWWHUQZDV UHSRUWHG IURP D VWXG\ IURP+RQJ.RQJ
ZKLFKFRPSDUHGV\PSWRPEXUGHQDQG4R/LQROGHU(65'RQGLDO\VLVDQGLQSDOOLDWLYHFDUH
7KH\IRXQGLPSDLUHG4R/DQGKLJKV\PSWRPEXUGHQIDWLJXHFROGDYHUVLRQSUXULWXVORZHU
WRUVR ZHDNQHVV DQG VOHHS GLIILFXOW\ LQ ERWK JURXSV DQG D QHJDWLYH FRUUHODWLRQ EHWZHHQ
QXPEHURIV\PSWRPVDQG4R/RIDOOGRPDLQV7KLVFDQVXJJHVWWKDWDEHWWHUFRQWURORI
V\PSWRPVLQ(65'SDWLHQWVFDQLPSURYH4R/

7KH4R/VFRUHVLQRXUVWXG\ZHUHQRWVLJQLILFDQWGLIIHUHQWLQ3'DQG+'SDWLHQWV7KH1RUWK
7KDPHV'LDO\VLV6WXG\17'6VKRZHGDOUHDG\LQWKDWVXUYLYDODQG4R/ZHUHVLPLODU
IRU+'DQG3'SDWLHQWVZKRZHUH!\HDUVDWWKHVWDUWRIGLDO\VLV,QVSLWHRIWKLVWKHUH
KDVEHHQDUHGXFWLRQLQ3'SHQHWUDQFHIRUROGHUSDWLHQWVERWKLQ(XURSHH[FHSW)UDQFHDQG
86 LWPD\EHGXH WR WKH LQFUHDVHXVHRIVDWHOOLWH+'7KHUHFHQWSXEOLVKHGVWXG\IURP8.
%URDGHQLQJ2SWLRQVIRU/RQJWHUP'LDO\VLV LQ WKH(OGHUO\%2/'(ZKLFKFRPSDUHG4R/
IRUSDWLHQWV!\HDUVRIDJHRQ3'DQG+'VKRZHGWKDW4R/ZDVVLPLODULIQRWEHWWHULQ
WKRVHRQ3'

%DVHGRQWKHPHWKRGRORJ\XVHGWKHIDFWWKDWDOOSDWLHQWVZLWKLQDGHILQHGUHJLRQ1RUZD\DQG
7U¡QGHODJ&RXQWLHV UHVSHFWLYHO\ZHUH WDUJHWHG DQG WKHKLJK FRPSOLDQFH UDWHZH ILQG WKDW
RXU4R/UHVXOWVDUHUHOLDEOH2QHOLPLWDWLRQLVKRZHYHUWKHODFNRILQIRUPDWLRQDERXWWKRVH
SDWLHQWV ZKR GLG QRW FRPSOHWH WKH 6) $FFRUGLQJ WR UHSRUWV IURP RWKHU VHWWLQJV WKH
SDWLHQWVZKRDUHPRVWVHYHUHO\LOODUHWKRVHZKRDUHPRVWOLNHO\QRWWRFRPSO\ZLOOVHOIUHSRUW
DVVHVVPHQWV3URYLGHGWKDWWKLVZDVWKHFDVHLQRXUVWXGLHVWKHRYHUDOOSRSXODWLRQ
RI HOGHUO\ GLDO\VLV SDWLHQWV H[SHULHQFHV DQ HYHQ PRUH SURQRXQFHG 4R/ GHWHULRUDWLRQ WKDQ
UHYHDOHGE\RXUUHVXOWV,QDQ\FDVHRXUUHVXOWVDUHLQDFFRUGDQFHZLWKWKHILQGLQJRIRWKHUV
DQGFOHDUO\ LQGLFDWH WKDW WKHUH LVDFRQVLGHUDEOH URRP IRU LPSURYHPHQWRI WKHROGHUGLDO\VLV
SDWLHQWV4R/LQSDUWLFXODUWKHSK\VLFDOGRPDLQV



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Early vs. late start in dialysis

,QWKHRULJLQDO5&7WKHSULPDU\DLPZDVWRILQGRXWLIHDUO\VWDUWLQGLDO\VLVZRXOGJLYHEHWWHU
4R/IRUHOGHUO\SDWLHQWV7KHUDQGRPL]HGGHVLJQDVZHOODVWKHREVHUYDWLRQDOVWXG\IROORZLQJ
WKHSDWLHQWVIURPVWDUWRIGLDO\VLVDQGRQZDUGKDGWREHDEDQGRQHGDQGWKHFURVVVHFWLRQDO
VWXG\LQFOXGLQJWKHXVHRI155GDWDFDQQRWSURYLGHHYLGHQFHRIDFDXVDOFRQQHFWLRQEHWZHHQ
4R/DQGNLGQH\IXQFWLRQDWWKHVWDUWRIGLDO\VLV7KHSDWLHQWVZHUHQRWVHOHFWHGWRHDUO\YHUVXV
ODWHVWDUWE\UDQGRPRXUGDWDGRQRWLQFOXGHDQ\ORQJLWXGLQDODVVHVVPHQWVDQGWKHWLPHIUDPH
EHWZHHQ WKH4R/DVVHVVPHQWDQGVWDUWRIGLDO\VLVYDULHGEHWZHHQSDWLHQWV)XUWKHUPRUH WKH
155GLGQRWLQFOXGHDQ\4R/PHDVXUHVZKHQGLDO\VLVZDVVWDUWHGKHQFHQREDVHOLQHVFRUHV
WREHXVHGDVUHIHUHQFHIRUWKHODWHUDVVHVVPHQWVZHUHDYDLODEOH

+RZHYHU DV FRQFOXGHG LQ WKH SUHYLRXV VHFWLRQ RQ4R/ZH ILQG WKDW RXU4R/ GDWD JLYH D
UHOLDEOHGHVFULSWLRQRIWKHSDWLHQWV¶4R/DWWKHSRLQWRIDVVHVVPHQWZKLFKYDULHGIURPWR
PRQWKVDIWHUVWDUWRIGLDO\VLV7KHVHGDWDUHYHDOHGWKDWWKHUHZDVQR4R/GLIIHUHQFHEHWZHHQ
WKH SDWLHQWVZKR KDG VWDUWHG ODWH YHUVXV HDUO\ LQ GLDO\VLV 7KH VDPH FRQFOXVLRQZDV GUDZQ
IURPWKH,'($/VWXG\ZKLFKLVWKHRQO\UDQGRPLVHGVWXG\KLWKHUWRSHUIRUPHG$QRWKHU
REVHUYDWLRQDOVWXG\DOVRVKRZHGWKDWWKHUHZDVQRGLIIHUHQFHLQ4R/EHWZHHQHDUO\DQGODWHU
VWDUWHUV DIWHU  PRQWKV DOWKRXJK WKH HDUO\ VWDUWHUV ZHUH IRXQG WR KDYH EHWWHU 4R/
LPPHGLDWHO\DIWHUWKHLQLWLDWLRQRIGLDO\VLVWUHDWPHQW:HFDQQRWUXOHRXWWKDWWKHUHZDV
DGLIIHUHQFHDW LQLWLDWLRQRIGLDO\VLV WUHDWPHQW EXWGHVSLWH WKHPHWKRGRORJLFDOSUREOHP
RXUUHVXOWVDUHLQDFFRUGDQFHZLWKWKRVHUHSRUWHGE\RWKHUV

,QRXUVWXG\DORZQXPEHURISDWLHQWVVWDUWHGHDUO\LQGLDO\VLVFRPSDUHGWRGDWDIURP
WKHROGHUSRSXODWLRQ!\HDUVLQ86DQG)UDQFHZKHUHDQGUHVSHFWLYHO\VWDUWHG
ZLWKH*)5!POPLQ7KHROGHUSDWLHQWVLQRXUVWXG\DOVRKDGORZHUPHDQH*)5
DWVWDUWRIGLDO\VLVWKDQUHSRUWHGIURPRWKHUVLHLQWKHPHDQH*)5DWVWDUWIRUSDWLHQWV
!\HDUV LQ86ZDVPOPLQZKLOH LQRXU VWXG\SRSXODWLRQ WKHPHDQH*)5ZDV
POPLQ
:K\1RUZHJLDQQHSKURORJLVWVVHHPQRWWRIROORZWKHVDPHWUHQGDVLQ(XURSHDQG86DQGWR
VWDUW GLDO\VLV HDUOLHU IRU WKH ROGHVW SDWLHQWV LV QRW NQRZQ 'DWD IURP 155 VKRZV D JUHDW
YDULDWLRQLQDFFHSWLQJROGHUSDWLHQWV!\HDUVRIDJHLQGLDO\VLVWUHDWPHQWLQWKHGLIIHUHQW
FRXQWLHV155$QQXDOUHSRUWDQGWKLVPLJKWVXJJHVWDGLIIHUHQWDWWLWXGHWRDFFHSWWKH
ROGHVWSDWLHQWVWRGLDO\VLVWUHDWPHQWDPRQJWKHQHSKURORJLVWV
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
7KHPRGLILHGVWXG\GHVLJQSDSHUFDQQRWJLYHDFDXVDOFRQQHFWLRQEHWZHHQVWDUWLQJSRLQWLQ
GLDO\VLV DQG 4R/ EXW EDVHG RQ RXU UHVXOWV DQG WKH ILQGLQJV RI RWKHUV LW LV UHDVRQDEOH WR
FRQFOXGHWKDWVWDUWLQJSRLQWLQGLDO\VLVWUHDWPHQWGRHVQRWKDYHLPSDFWRQORQJWHUPTXDOLW\RI
OLIH
Comorbidity

7KH SUHVHQFH RI RWKHU GLVHDVHV WKDQ &.' LV OLNHO\ WR LPSRVH WKH GLDO\VLV SDWLHQWV ZLWK
DGGLWLRQDOV\PSWRPVDQGIXQFWLRQDOLPSDLUPHQWVWKDWPD\LQIOXHQFHWKHLU4R/)RU\RXQJHU
GLDO\VLVSDWLHQWVDQDVVRFLDWLRQEHWZHHQFRPRUELGFRQGLWLRQVDQG4R/VSHFLDOO\IRUSK\VLFDO
FRPSRVLWH VFRUH 3&6KDVEHHQ VKRZQ $PRQJROGHUSDWLHQWV FRPRUELGLWLHV DUHPRUH
IUHTXHQW DQG RIWHQ PXOWLSOH KHQFH ZH IRXQG LW SDUWLFXODUO\ UHOHYDQW WR LQYHVWLJDWH ZKLFK
LPSDFWVXFKFRQGLWLRQVKDGRQWKHHOGHUO\GLDO\VLVSDWLHQWV4R/

)RUWKHREVHUYDWLRQDOVWXG\SDSHUZKHUHWKHSDWLHQWVZHUHH[DPLQHGDQGDVVHVVHGE\WKH
VWXG\SULQFLSDOLQYHVWLJDWRUDWKRURXJKFRPRUELGLW\UHJLVWUDWLRQXVLQJWKH'DYLHVFRPRUELGLW\
LQGH[FRXOGEHSHUIRUPHG 'DYLHVFRPRUELGLW\ LQGH[ LV YDOLGDWHGIRUGLDO\VLVSDWLHQWV 
)RUWKHFURVVVHFWLRQDOVWXG\SDSHUZHFRXOGRQO\XVHWKHGDWDWKDWZDVDYDLODEOHIURPWKH
155$VWKHUHJLVWUDWLRQZHUHGLIIHUHQWLWLVGLIILFXOWWRFRPSDUHWKHIUHTXHQF\RIFRPRUELG
GLVHDVHVEHWZHHQRXUVWXGLHV%RWKVWXGLHVUHYHDOHGWKDWFRPRUELGGLVRUGHUVZHUHIUHTXHQW
DQGWKHILQGLQJVDUHFRQVLVWHQWZLWKWKHUHJLVWUDWLRQEHLQJPRUHFRPSUHKHQVLYHLQWKHVPDOOHU
REVHUYDWLRQDOVWXG\SDSHU,QSDSHUWKHUHZHUHZLWKQRFRPRUELGGLVHDVHDQG
ZLWK  GLVHDVHV DQG ZLWK   GLVHDVHV ,Q SDSHU  'DYLHV FRPRUELGLW\ VFRUH WKHUH
ZHUHQRQHSDWLHQWVZLWKORZPRUWDOLW\ULVNQRFRPRUELGGLVHDVHZLWKPHGLXPULVN
FRPRUELGGLVHDVHVDQGKDGDKLJKULVNFRPRUELGGLVHDVHV
7KH IUHTXHQF\ RI FRPRUELG GLVRUGHUV LQ WKH WZR VWXGLHV DUH KRZHYHU FRPSDUDEOH WR
UHJLVWUDWLRQVIURPWKH8.DQG)UDQFHDQGLQWKH%URDGHQLQJ2SWLRQVIRU/RQJWHUP
'LDO\VLVLQWKH(OGHUO\%2/'(VWXG\IURP8.,QWKH%2/'(VWXG\WKHIUHTXHQFLHV
RI FRPRUELG GLVRUGHUVZHUH UHSRUWHG IRU+' DQG 3' SDWLHQWV QR FRPRUELG GLVRUGHUVZHUH
UHSRUWHG LQ  +' YV  3'  GLVRUGHUV LQ  YV  DQG   FRPRUELG
GLVRUGHUVLQYVUHVSHFWLYHO\7KHUHJLVWULHVIURP8.DQG)UDQFHOLVWHGWKHQXPEHU
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RIFRPRUELGLW\GLVHDVHVZKLOH LQWKH%2/'(VWXG\DFRPRUELGLW\LQGH[ZDVXVHG'DYLHV
6WRNHVFRPRUELGLW\LQGH[
7KH UHVXOWV UHJDUGLQJ WKH LPSDFW RI WKH UHJLVWHUHG FRPRUELGLW\ RQ WKHSDWLHQWV4R/ DUH QRW
TXLWHFRQVLVWHQWEHWZHHQRXUWZRVWXGLHV,QWKHFURVVVHFWLRQDOUHJLVWU\VWXG\SDSHUZHGLG
QRWILQGDQ\DVVRFLDWLRQEHWZHHQFRPRUELGLW\DQG4R/7KLVLVWKHVDPHFRQFOXVLRQDVLQWKH
%2/'( VWXG\ZKHUH'DYLHV6WRNH FRPRUELGLW\ LQGH[ZDV XVHG DQGZKHUH LQFUHDVLQJ FR
PRUELGLW\ZDVIRXQGWRKDYHDQHJDWLYHLPSDFWRQ4R/RQO\ZKHQPDOQXWULWLRQZDVSUHVHQW
/LPLWDWLRQVWRRXUUHVXOWVDUHWKHGLIIHUHQFHLQWLPHEHWZHHQWKH4R/DVVHVVPHQWVDQG
WKH FRPRUELG UHJLVWUDWLRQ DQG WKH ODFN RI LQIRUPDWLRQ DERXW WKH VHYHULW\ RI WKH GLVHDVH
)XUWKHUPRUHPDQ\FRQGLWLRQVWKDWDUHLPSRUWDQWIRUHOGHUO\ZHUHQRWUHJLVWHUHGHJFRJQLWLYH
IXQFWLRQYLVLRQDQGKHDULQJGLVDELOLW\FKURQLFREVWUXFWLYHOXQJGLVHDVHDQGGHSUHVVLRQ
,Q SDSHU  ZH IRXQG D FOLQLFDOO\ EXW QRW D VWDWLVWLFDOO\ VLJQLILFDQW DVVRFLDWLRQ EHWZHHQ
FRPRUELGLW\DQG4R/IRUWKHSK\VLFDOO\LWHPV3)5397DQG5(,QWKLVVWXG\ZHXVHGD
YDOLGDWHGFRPRUELGLW\ LQGH[ WKHFRPRUELGLW\EXUGHQZDVUHJLVWHUHGDW WKHVDPH WLPHDV WKH
4R/DQGWKHODFNRIVWDWLVWLFDOVLJQLILFDQFHPLJKWEHH[SODLQHGE\WKHVPDOOVDPSOHVL]H7KH
UHYHDOHG WUHQG VXSSRUWV RXU LQLWLDO K\SRWKHVLV WKDW FRPRUELG GLVRUGHUVPD\ DIIHFW4R/ DQG
SRLQWVLQWKHVDPHGLUHFWLRQDVWKHUHVXOWVRIVWXGLHVDPRQJ\RXQJHUGLDO\VLVSDWLHQWV
2YHUDOO DGGLQJRXU UHVXOWV WR WKH ILQGLQJVRIRWKHUVQRFRQFOXVLRQ UHJDUGLQJ WKH LPSDFWRI
FRPRUELG GLVRUGHUV RQ ROGHU GLDO\VLV SDWLHQWV 4R/ FDQ EH GUDZQ 7KH FRQIOLFWLQJ UHVXOWV
EHWZHHQ WKH %2/'( VWXG\ DQG WKH VWXGLHV DPRQJ \RXQJHU GLDO\VLV SDWLHQWV LQGLFDWH WKDW
FRPRUELGGLVRUGHUVPD\KDYHDGLIIHUHQW LPSDFWRQ WKHZHOOEHLQJRI\RXQJHUFRPSDUHG WR
ROGHU GLDO\VLV SDWLHQWV 7KH %2/'( ILQGLQJV DUH VXSSRUWHG E\ WKH UHVXOWV IURP RXU FURVV
VHFWLRQDOVWXG\EXWDVGLVFXVVHGWKHODWWHUDUHVXEMHFWWRVHULRXVOLPLWDWLRQV:HIRXQGWKDWLW
LVVRPHZKDWFRQWUDGLFWLQJUHVXOWVIURPRXUVPDOOHUREVHUYDWLRQDOVWXG\WKDWQHHGDWWHQWLRQ7R
LGHQWLI\ IDFWRUV WKDW FRQWULEXWH WR WKH SRRU 4R/ RI ROGHU GLDO\VLV SDWLHQWV LV QHFHVVDU\ WR
HQDEOHLPSURYHPHQWV+LWKHUWRIHZVWXGLHVKDYHDGGUHVVHGWKHLPSDFWRIFRPRUELGLW\RQ4R/
DQG DV RXU REVHUYDWLRQDO VWXG\ VXJJHVWV WKDW WKLV PD\ EH LPSRUWDQW IXUWKHU VWXGLHV DUH
DGYRFDWHG 7R EH DEOH WR GUDZ ILUP FRQFOXVLRQV ODUJHU VWXGLHV DUH QHHGHG DQG LW LV DOVR
LPSRUWDQW WKDW   YDOLGDWHG FRPSUHKHQVLYH LQGH[HV LQFOXGLQJ WKHVHYHULW\ RI WKH GLVHDVHV DUH
DSSOLHG

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Physical function

$PRQJROGHU GLDO\VLV SDWLHQWV D KLJK SUHYDOHQFH RI IXQFWLRQDO GLVDELOLW\ KDV EHHQ UHYHDOHG
3K\VLFDOLPSDLUPHQWVDUHOLNHO\WRDIIHFW4R/QHJDWLYHO\DVKDVEHHQVKRZQIRU\RXQJHU
KHPRGLDO\VLVSDWLHQWV
,Q RXU VWXG\ ZH XVHG WKH TXHVWLRQ UHJDUGLQJ IXQFWLRQDO FDSDFLW\ IURP 6*$ ZKLFK LV D
YDOLGDWHGTXHVWLRQQDLUHIRUGLDO\VLVSDWLHQWVWRGHWHUPLQHWKHSDWLHQWV¶SK\VLFDOIXQFWLRQ:H
DOVR XVHG WKH SK\VLFDO IXQFWLRQ VFDOH 3) IURP WKH 6) 1R SHUIRUPDQFH WHVWV FRXOG EH
DSSOLHGGXHWRWKHVWXG\GHVLJQ+RZHYHUVWURQJFRUUHODWLRQVEHWZHHQVHOIUHSRUWHGIXQFWLRQ
DQGSHUIRUPDQFHWHVWVDVZHOODVREVHUYHUUDWHGSK\VLFDOIXQFWLRQKDYHEHHQGRFXPHQWHG

:HIRXQGDFOHDUDVVRFLDWLRQEHWZHHQWKHVHOIUHSRUWHGVFRUHIURPWKH6*$DQG4R/VFRUHV
6)SDSHU:HDOVRIRXQGDQDVVRFLDWLRQEHWZHHQWKHSK\VLFDOIXQFWLRQ3)VFRUHIURP
WKH6)DQGWKHRWKHU6)GRPDLQV7RLQYHVWLJDWHWKHODWWHUWKHSDWLHQWVZHUHGLYLGHGLQ
WKUHH JURXSV DFFRUGLQJ WR WKHLU VFRUHV RQ3) 6) VFDOH$ FOHDU WUHQG DFURVV JURXSVZDV
IRXQGLHWKHJURXSZLWKORZHVW3)DOVRVFRUHGORZHVWIRUWKHRWKHU6)GRPDLQV%3*+
976)5(0+DQG53
2XU UHVXOWV DUH FRQVLVWHQW ZLWK WKH ILQGLQJV RI -RKDQVHQ HW DO  ZKLFK VKRZHG WKDW
GLDO\VLV SDWLHQWZKR UHSRUWHG ORZHU OHYHOV RI SK\VLFDO DFWLYLW\ DOVR UHSRUWHG ORZHU SK\VLFDO
DQG PHQWDO FRPSRVLWH VFRUH 6) ,Q D VWXG\ E\:DQGHUOH\ HW DO  KLJKHU SK\VLFDO
DFWLYLW\OHYHOVVHOIUHSRUWDQGEHWWHUSK\VLFDOILWQHVVSHUIRUPDQFHWHVWVZHUHDOVRIRXQGWR
EHDVVRFLDWHGZLWKKLJKHUVFRUHVRIVHYHUDOGRPDLQVPHDVXUHGE\6)
2YHUDOOWKHVHUHVXOWVVXJJHVWWKDWLILPSURYHPHQWLQSK\VLFDOIXQFWLRQFDQEHDFKLHYHGERWK
WKH SK\VLFDO DQG PHQWDO 4R/ GLPHQVLRQV ZLOO LPSURYH 7KH TXHVWLRQ LV ZKHWKHU SK\VLFDO
UHKDELOLWDWLRQRIWKHROGHUDQGIUDLOSRSXODWLRQLVSRVVLEOH
)RU+' SDWLHQWV LQ JHQHUDO D V\VWHPDWLF UHYLHZ DQGPHWDDQDO\VLV KDYH GHPRQVWUDWHG WKH
EHQHILWRIUHKDELOLWDWLRQLQWHUPVRIH[HUFLVHWUDLQLQJLHLQFUHDVHGOHDQERG\PDVVDQGPXVFOH
VWUHQJWKDQGUHGXFWLRQLQKHDUWUDWHYDULDELOLW\DQG4R/([HUFLVHWUDLQLQJGXULQJGLDO\VLV
KDV DOVR EHHQ UHSRUWHG WR LPSURYH IXQFWLRQDO FDSDFLW\ DPHOLRUDWH GHSUHVVLRQ DQG LQFUHDVH
ZHOOEHLQJDQG4R/7KHUHKDELOLWDWLRQSRWHQWLDODPRQJROGHUGLDO\VLVSDWLHQWVKDV
EHHQ PRUH SRRUO\ GHVFULEHG +RZHYHU D IHZ VWXGLHV KDV HVWDEOLVKHG WKH IHDVLELOLW\ RI DQ
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H[HUFLVH SURJUDP IRU ORZ IXQFWLRQLQJ ROGHU +' SDWLHQWV  DQG RQH VWXG\ VKRZHG
PRGHUDWH LPSURYHPHQW LQ4R/ VFRUHV DIWHU ZHHNV  (YHQ IRU FDQFHU SDWLHQWVZLWK
DGYDQFHG GLVHDVH D VLJQLILFDQW LPSURYHPHQW RI SK\VLFDO SHUIRUPDQFHZDV DFKLHYHG DIWHU 
ZHHNVRIH[HUFLVH
%DVHGRQRXUUHVXOWVDQGWKHILQGLQJVRIRWKHUVPRUHDWWHQWLRQWRSK\VLFDOIXQFWLRQLQROGHU
SDWLHQWV LQ GLDO\VLV LVZDUUDQWHG7KHUH LV D QHHG RI ODUJHU WULDOV WR FRQILUP WKH DVVRFLDWLRQ
EHWZHHQ WKH PHQWDO 4R/ GRPDLQV DQG SK\VLFDO FDSDFLW\ EXW WKHUH VHHPV WR EH D KXJH
SRWHQWLDO IRU DQ RYHUDOO 4R/ LPSURYHPHQW DPRQJ ROGHU GLDO\VLV SDWLHQWV WKURXJK SK\VLFDO
UHKDELOLWDWLRQDQGH[HUFLVH




Nutritional status

1XWULWLRQDOSUREOHPVDPRQJ WKHROGHUGLDO\VLVZHUHRQHRI WKHPDLQ IRFL LQERWK WKHFURVV
VHFWLRQDOSDSHUDVZHOODVWKHREVHUYDWLRQDOVWXG\SDSHU
:HGLGQRWXVHWKHPRGLILHGSRLQW6*$VFDOHZKLFKLVUHFRPPHQGHGLQWKH(XURSHDQ%HVW
3UDFWLFH*XLGHOLQHVRQQXWULWLRQEHFDXVHLWZDVQRWDYDLODEOHLQ1RUZHJLDQODQJXDJH
,Q WKHFURVVVHFWLRQDO VWXG\QXWULWLRQDO VWDWXVZDVDVVHVVHGE\ WKH6*$XVLQJSDWLHQWV VHOI
UHSRUW RQO\ 7R FODVVLI\ WKH SDWLHQWV LQWR 6*$ $ QRUPDOO\ QRXULVKHG % PRGHUDWHO\
PDOQRXULVKHG DQG & VHYHUHO\ PDOQRXULVKHG ZH XVHG WKH SDWLHQWV VFRUH DV ZHOO DV WKHLU
%0,DVUHFRPPHQGHGE\WKH(XURSHDQ6RFLHW\RI3DUHQWHUDODQG(QWHUDO1XWULWLRQ(63(1
JXLGHOLQHV IRUQXWULWLRQVFUHHQLQJ 7KH%0,ZHXVHG IRU WKH6*$FODVVLILFDWLRQ
ZDVFDOFXODWHGIURPWKHZHLJKWWKDWWKHSDWLHQWVUHSRUWHGRQWKH6*$ZLWKRXWUHIHUHQFHWRWKH
GLDO\VLVVHVVLRQ:HIRXQGWKDW6*$VWDWXV$ZDVSUHVHQW LQ6*$%LQDQG
ZHUH VHYHUHO\PDOQRXULVKHG 6*$& ,Q WKHREVHUYDWLRQDO VWXG\ WKHSDWLHQWV6*$
VWDWXVZDV GHWHUPLQHG E\ WKH SDWLHQWV VFRUH DVZHOO DV D SK\VLFDO H[DPLQDWLRQ DQG LQ WKLV
VWXG\ WKH PDMRULW\ RI WKH SDWLHQWV   ZHUH IRXQG WR EH PRGHUDWHO\ RU VHYHUHO\
PDOQRXULVKHG7KHGLVFUHSDQF\ LQ WKHVH UHVXOWVEHWZHHQ WKH WZRVWXGLHVPLJKWEH UHODWHG WR
WKH VHOHFWLRQ RI SDWLHQWV DQG WKH GLIIHUHQFH LQ VDPSOH VL]H ,Q WKH FURVVVHFWLRQDO VWXG\ WKH
52
 
VWXG\VDPSOHZDVODUJHDQGUHSUHVHQWDWLYHRIWKHROGHUSRSXODWLRQZKHUHDVWKHREVHUYDWLRQDO
VWXG\KDGDVPDOOVDPSOHVL]HUHSUHVHQWLQJRQO\RQHJHRJUDSKLFUHJLRQ$QRWKHUH[SODQDWLRQ
LV WKDW WKH FOLQLFDO H[DPLQDWLRQ SDSHU  UHYHDOHG VLJQV RI PDOQXWULWLRQ WKDW FRXOG QRW EH
LGHQWLILHGE\WKHSDWLHQWVVFRUHDQGWKHLU%0,)XUWKHUPRUH%0,DVDSDUDPHWHUIRUQXWULWLRQ
PD\EHFRQQHFWHGZLWKHUURUVLQGLDO\VLVSDWLHQWV%0,UHIOHFWVZHLJKWDQGERWKZHLJKWDQG
ZHLJKW FKDQJHV PD\ EH PLVOHDGLQJ GXH WR RYHUK\GUDWLRQ XOWUDILOWUDWLRQ DQG GLIILFXOWLHV LQ
HVWLPDWLQJ GU\ ZHLJKW 7KXV DQ XQGHUHVWLPDWLRQ RI WKH QXWULWLRQDO SUREOHPV LQ WKH FURVV
VHFWLRQDOVWXG\FDQQRWEHUXOHGRXW
)RU WKH FURVV VHFWLRQDO VWXG\ZH KDG DFFHVV WR155GDWD DQG WKH SDWLHQWV¶%0,ZDV DOVR
FDOFXODWHGEDVHGRQWKHVHLHWKHZHLJKWDWWKHVWDUWRIGLDO\VLVDQGE\WKHWLPHRIWKH$QQXDO
UHSRUW$VWKHVHDVVHVVPHQWVZHUHPDGHDWDGLIIHUHQWSRLQWRIWLPHWKDQWKH6*$ZH
IRXQGWKDWWKH\FRXOGQRWEHXVHGIRUWKH6*$FODVVLILFDWLRQ+RZHYHUWKHZHLJKWUHSRUWHGWR
155LVGHILQHGDVGU\ZHLJKWDQGVKRXOGWKHUHIRUHEHUHOLDEOH$WWKHVWDUWRIGLDO\VLVDQGDW
WKH$QQXDOUHSRUWDQGRIWKHSDWLHQWVUHVSHFWLYHO\KDGD%0,EHORZQRUPDOUDQJH
IRUHOGHUO\SDWLHQWV%0,7KLVPDLQO\FRUUHVSRQGVWRWKHSHUFHQWDJHZLWKORZ%0,LQ
WKHREVHUYDWLRQDO VWXG\ EHORZZHLJKW DVVHVVHGDIWHUGLDO\VLV ,QERWK VWXGLHV D
FRQVLGHUDEOHQXPEHURISDWLHQWVUHSRUWHGXQLQWHQWLRQDORUVXEVWDQWLDOZHLJKW ORVVDQGLQWKH
REVHUYDWLRQDO VWXG\   UHSRUWHG DSSHWLWH ORVV DQG   KDG D /7, EHORZ WKH WHQWK
SHUFHQWLOH
2YHUDOOWKHWZRVWXGLHVLQFOXGHDODUJHDQGUHSUHVHQWDWLYHQXPEHURIROGHUGLDO\VLVSDWLHQWV
7KHUHVSRQVHUDWHRQWKH6*$ZDVKLJKDQGH[FHSWIRUWKHPHWKRGRORJLFDOSUREOHPVUHODWHG
WRWKHODFNRIDFOLQLFDOH[DPLQDWLRQLQWKHFURVVVHFWLRQDOVWXG\WKHPHWKRGVWKDWZHUHXVHG
IRUDVVHVVPHQWDUHYDOLGDWHGDQGRUZHOOUHFRJQLVHG%RWKVWXGLHVUHYHDOHGDKLJKIUHTXHQF\
RIPDOQXWULWLRQ D IUHTXHQF\ WKDWZDVKLJKHU WKDQ UHSRUWHG IURPPRVW VWXGLHVRQQXWULWLRQDO
VWDWXV LQ GLDO\VLV SDWLHQWV LQ JHQHUDO   :H FRQFOXGH WKDW PDOQXWULWLRQ LQGLFDWLQJ
QXWULWLRQDOGHILFLWVUHSUHVHQWDSDUWLFXODUO\VHULRXVDQGFRPPRQSUREOHPDPRQJROGHUGLDO\VLV
SDWLHQWV7KLVFRUUHVSRQGVWRUHSRUWVRIQXWULWLRQDOVWDWXVLQWKHROGHUJHQHUDOSRSXODWLRQ
,Q WKH VPDOOHU REVHUYDWLRQDO VWXG\ WKH QXWULWLRQDO DVVHVVPHQWVZHUH WKRURXJK DQG LQFOXGHG
ELRLPSHGDQFH VSHFWURVFRS\ %,6 /RVV RI PXVFOH PDVV LV DQ LPSRUWDQW IHDWXUH RI VHYHUH
QXWULWLRQDOGHILFLWV VXFKDV FDFKH[LDDQGSURWHLQHQHUJ\ZDVWLQJ DQG WKHUHIRUH LPSRUWDQW WR
GHWHFW $V H[HPSOLILHG E\ RXU UHVXOWV PXVFXODU GHSOHWLRQ LV GLIILFXOW WR UHYHDO E\ VLPSOHU
PHDVXUHV6L[RXWRIRIRXUSDWLHQWVZLWKORZ/7,KDG%0,ZLWKLQQRUPDOUDQJHZKHUHDV
53
 
IRXURXWRIQLQHSDWLHQWVZLWK%0,GLGQRWKDYHPXVFOHORVV:HDOVRIRXQGWKDWYHU\IHZ
SDWLHQWV KDG ORZ)7, WK SHUFHQWLOH HYHQ LI WKH\ KDG ORZPXVFXODUPDVV DQG GHVSLWH D
KLJKIUHTXHQF\RIPDOQXWULWLRQPHDVXUHVRIWULFHSVVNLQIROGZHUHKLJKHUWKDQUHSRUWHGIURP
\RXQJHUSRSXODWLRQV 7KHVH ILQGLQJVXQGHUOLQH WKH LPSRUWDQFHRIDVVHVVLQJERG\
FRPSRVLWLRQWRUHYHDOQXWULWLRQDOULVNVLQWKHHOGHUO\GLDO\VLVSDWLHQWVZKHUHPXVFOHPDVVWHQG
WREHUHSODFHGE\IDWDVDSDUWRIWKHDJLQJSURFHVVRUE\ZDWHUDVDUHVXOWRIRYHUK\GUDWLRQ
%DVHG RQ WKH DVVHVVPHQWV RI ZHLJKW ORVV !  RU %0,   GHFUHDVHG PXVFOH VWUHQJWK
DQRUH[LD ORZ IDW IUHH PDVV /HDQ WLVVXH LQGH[ /7,   SHUFHQWLOH DQG DEQRUPDO
ELRFKHPLVWU\ &53 !  RU VHUXP DOEXPLQ   JGO WKH SDWLHQWVZKR SDUWLFLSDWHG LQ WKH
REVHUYDWLRQDO VWXG\ZHUH FODVVLILHGDVEHLQJFDFKHFWLFRUQRW DFFRUGLQJ WR WKHGHILQLWLRQE\
(YDQVHWDO:HIRXQGWKDWDODUJHSURSRUWLRQRIWKHSDWLHQWVZHUHFDFKHFWLF
$VUHFRPPHQGHGE\WKH,QWHUQDWLRQDO6RFLHW\RI5HQDO1XWULWLRQDQG0HWDEROLVP,6510
LWZRXOGDOVRKDYHEHHQUHOHYDQWWRLGHQWLI\SURWHLQHQHUJ\ZDVWLQJ3(:ZKLFKLVUHJDUGHG
DSUHVWDJHRIWKHPRUHVHULRXVFDFKH[LD$FFRUGLQJWRWKH,6510GHILQLWLRQWKUHHRXWRI
IRXUFULWHULDVKRXOGEHIXOILOOHGIRUWKH3(:GLDJQRVLVLHDEQRUPDOELRFKHPLVWU\ORZERG\
PDVVGHFUHDVHVLQPXVFOHPDVVDQGORZSURWHLQRUHQHUJ\LQWDNHVHHDOVRLQWURGXFWLRQSDJH
7KHELRFKHPLFDOSDUDPHWHUVWKDWDUHLQFOXGHGLQWKHILUVWFULWHULRQDUHVHDOEXPLQSUH
DOEXPLQDQGVHFKROHVWHURO$WWKHQHSKURORJ\FOLQLFVLQ6RXWK7U¡QGHODJ&RXQW\ZKHUHWKH
SDWLHQWVIRUWKHREVHUYDWLRQDOVWXG\ZHUHUHFUXLWHGSUHDOEXPLQLVQRWURXWLQHO\DVVHVVHGDQG
ZHIRXQGVHFKROHVWHUROGLIILFXOWWRXVHDVDSDUDPHWHUIRUQXWULWLRQVLQFHDPDMRULW\RIWKH
SDWLHQWVZHUHRQVWDWLQWUHDWPHQW)XUWKHUPRUHGHWDLOHGUHJLVWUDWLRQVRISURWHLQHQHUJ\LQWDNH
DVSURSRVHGLQFULWHULDDUHWLPHFRQVXPLQJUHTXLUHDVVLVWDQFHRIVNLOOHGSHUVRQQHODQG
FRXOGQRWEHFDUULHGRXWIRUSUDFWLFDOUHDVRQLQRXUVWXG\7KHSURFHGXUHPLJKWDOVREHWRR
H[WHQVLYHIRUPRVWFOLQLFDOVHWWLQJV7KXVZHIRXQGWKH3(:FULWHULDGLIILFXOWWRDSSO\
DQGKHQFHZHILQGWKDWXVLQJWKHSURSRVHGFDFKH[LDGHILQLWLRQPD\EHDQDOWHUQDWLYHWRHQVXUH
WKDWWKHPRVWVHULRXVO\QXWULWLRQDOO\GHSOHWHGSDWLHQWVDUHLGHQWLILHG

,QWKHREVHUYDWLRQDOVWXG\SDSHUZHXVHGVHYHUDOGLIIHUHQWWRROVWRDVVHVVQXWULWLRQDOULVN
%,6 6*$ DQWKURSRPHWU\ DQG VHOIUHSRUWHG DSSHWLWH EXW WKHUHZDV QR FRQVLVWHQW RYHUODS
EHWZHHQ WKH DVVHVVPHQWV 7KLV XQGHUOLQHV WKH QHHG IRU D JHQHUDO DJUHHPHQW RQ KRZ SRRU
QXWULWLRQDOVWDWXVVKRXOGEHLGHQWLILHGDQGZKLFKGHILQLWLRQVDQGDVVHVVPHQWVWRROVWKDWVKRXOG
EHXVHGLQWKLVJURXSRISDWLHQWV
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 

:H LQYHVWLJDWHG WKH DVVRFLDWLRQ EHWZHHQ 4R/ DQG QXWULWLRQDO VWDWXV ,Q WKH FURVVVHFWLRQDO
VWXG\ZH GLG QRW ILQG DQ\ DVVRFLDWLRQ EHWZHHQ4R/ DQG 6*$ VWDWXV XQLQWHQWLRQDO ZHLJKW
FKDQJHV RU %0, 7KLV PLJKW EH GXH WR WKH DVVHVVPHQWV ZH XVHG RXU 6*$ FODVVLILFDWLRQ
GHSHQGHGRQO\RQSDWLHQWVVHOIUHSRUWZLWKRXWFOLQLFDOLQYHVWLJDWLRQDQGZHLJKWFKDQJHVFDQ
EHDGLIILFXOWSDUDPHWHULQGLDO\VLVSDWLHQWVEHFDXVHRIWKHXOWUDILOWUDWLRQDQGWKHGLIILFXOWLHVLQ
HVWLPDWLQJGU\ZHLJKW
,Q WKH REVHUYDWLRQDO VWXG\ ZH FODVVLILHG WKH SDWLHQWV DV FDFKHFWLF RU QRW DQG ZKHQ ZH
FRPSDUHG WKH 6)  VFRUHV IRU FDFKHFWLF YV QRQFDFKHFWLF SDWLHQWV ZH IRXQG FOLQLFDOO\
VLJQLILFDQW GLIIHUHQFHV IRU DOO VXEVFDOHV EXW RQO\ IRU 3) WKLV GLIIHUHQFH ZDV VWDWLVWLFDOO\
VLJQLILFDQW2SSRVHG WR WKHUHVXOWVRI WKHFURVVVHFWLRQDOVWXG\ WKHVHILQGLQJVDUHFRQVLVWHQW
ZLWKWKHUHVXOWVRIVVHYHUDOVWXGLHVDPRQJ\RXQJHUGLDO\VLVSDWLHQWVZKLFKKDYHVKRZQDFOHDU
FRUUHODWLRQEHWZHHQQXWULWLRQDOVWDWXVDQG4R/%DVHGRQWKLVWKHPHWKRGRORJLFDO
SUREOHPV LQ WKHFURVVVHFWLRQDO VWXG\ DQG WKHFRPSUHKHQVLYHQHVVRI WKHDVVHVVPHQWV LQ WKH
REVHUYDWLRQDO VWXG\ZH WHQG WR EHOLHYH WKDW WKH ODWWHU JLYHV WKHPRVW FRUUHFW SLFWXUH RI WKH
LQIOXHQFH RI QXWULWLRQDO VWDWXV RQ ROGHU GLDO\VLV SDWLHQWV 4R/ +RZHYHU D GLIIHUHQW 4R/
LPSDFWRIQXWULWLRQDOVWDWXVLQROGHUFRPSDUHGWR\RXQJHUSDWLHQWVFDQQRWEHUXOHGRXWKHQFH
ODUJHUVWXGLHVDUHQHHGHGIRUFRQILUPDWLRQ
7KHKLJKSURSRUWLRQRISDWLHQWVZLWKQXWULWLRQDOGHILFLWV LQRXUVWXGLHVDQG LQSDUWLFXODU WKH
KLJKSURSRUWLRQZLWKPXVFXODUGHSOHWLRQDVUHYHDOHGLQWKHREVHUYDWLRQDOVWXG\FDOOVIRUPRUH
DWWHQWLRQ WR QXWULWLRQDO VWDWXV DQG WKH QHHG IRU QXWULWLRQDO VXSSOHPHQWV IRU ROGHU GLDO\VLV
SDWLHQWV7RDYRLGVHYHUHPXVFOHZDVWLQJVDUFRSHQLDDKLJKHUSURWHLQLQWDNHLQWKHHOGHUO\
!  JNJGD\ LV UHFRPPHQGHG DQG WKLV FRXOG EH GRQH E\ WKH XVH RI QXWULWLRQDO
VXSSOHPHQWVOLNHDPLQRDFLGVPL[WXUHV,QIODPPDWLRQFRQWULEXWHVWRDQRUH[LDDQGFDWDEROLVP
EXW WKLV LVQRW D FRQWUDLQGLFDWLRQ WRQXWULWLRQDO LQWHUYHQWLRQDV LQIODPHGSDWLHQWVGR UHVSRQG
DQGLPSURYHWKHLUVXUYLYDODVZHOODVQRQLQIODPHGSDWLHQWV

7R EH DEOH WR DSSURSULDWHO\ LQWHUYHQH ZLWK WKH PDMRU SUREOHP RI QXWULWLRQDO LPSDLUPHQWV
DPRQJGLDO\VLVSDWLHQWV LW LVKRZHYHURIFUXFLDO LPSRUWDQFHWRLGHQWLI\WKHSDWLHQWVDWULVN
%0, ZHLJKW DQG VHDOEXPLQ DUH QRW VXIILFLHQW SDUDPHWHUV IRU WKLV $V VKRZQ LQ RXU
REVHUYDWLRQDOVWXG\WKUHHRXWRIVL[SDWLHQWVFODVVLILHGDVFDFKHFWLFKDGDQRUPDO%0,DQGDQ
HTXDOQXPEHUKDGDQRUPDOVHDOEXPLQOHYHO)XUWKHUPRUHZHUHYHDOHGWKDWVHULRXVPXVFXODU
GHSOHWLRQIUHTXHQWO\LVKLGGHQLQDQRUPDO%0,7KXVIRUDVVHVVPHQW WKHV\VWHPDWLFXVHRI
55
 
YDOLGDWHG WRROV VXFK DV WKH 6*$ LQFOXGLQJ ERWKPHGLFDO KLVWRU\ DQG SK\VLFDO H[DPLQDWLRQV
VHHPV QHFHVVDU\ DQG URXWLQH XVH RI ERG\ FRPSRVLWLRQ PHDVXUHV VXFK DV %,6 LV DOVR
DGYRFDWHG







Overhydration

%,6 GHWHFWHG RYHUK\GUDWLRQ LQ  SDWLHQWV DQG VHULRXV RYHUK\GUDWLRQ LQ  SDWLHQWV 
ZKLFKLVDKLJKHUIUHTXHQF\WKDQUHSRUWHGIURPD(XURSHDQPXOWLFHQWUHVVWXG\$QRWKHU
VWXG\ZLWK\RXQJHUGLDO\VLVSDWLHQWVDOVRVKRZHGZLWKVHULRXVRYHUK\GUDWLRQ2XU
UHVXOW PD\ VXJJHVW WKDW RYHUK\GUDWLRQ LV DOVR D JUHDWHU SUREOHP DPRQJ WKH ROGHVW GLDO\VLV
SDWLHQWV7RRXUNQRZOHGJHQRVWXGLHVKDVDGGUHVVHG WKHSUREOHPRIK\GUDWLRQVWDWXV LQ WKH
HOGHUO\GLDO\VLVSRSXODWLRQ

$VWXG\OLPLWDWLRQ LV WKDW WKH%,6DVVHVVPHQWVZHUHRQO\GRQHEHIRUHGLDO\VLVEDVHGRQWKH
SDWLHQWV¶SUHIHUHQFHV7KLV LVDGHTXDWH IRUK\GUDWLRQVWDWXVEXWPD\DIIHFW WKHHVWLPDWHV IRU
PHDVXUHV OLNH/7,DQG)7,$ VPDOOHU VWXG\GHPRQVWUDWHG WKDWSUH DQGSRVWWUHDWPHQW/7,
PHDQPD\YDU\NJLQGLFDWLQJWKDWRXU/7,UHVXOWVPLJKWEHRYHUHVWLPDWHG
7KHDJHUHIHUHQFHUDQJHIRUWKH%RG\&RPSRVLWLRQ0RQLWRU%&0)UHVHQLXVLVIURPWR
\HDUVDQG WKHUHDUH IHZVWXGLHVDGGUHVVLQJ WKHHOGHUO\GLDO\VLVSRSXODWLRQ!\HDUVRI
DJHDQGWKHVWXGLHVKDYHVPDOOVDPSOHVL]HV7KXVUHIHUHQFHYDOXHV IRU WKHROGHUSRSXODWLRQ
PLJKWEHFRQQHFWHGZLWKVRPHXQFHUWDLQW\

2XUUHVXOWVLQGLFDWHWKDWRYHUK\GUDWLRQPD\QHJDWLYHO\DIIHFW4R/SDUWLFXODUO\WKHSK\VLFDO
GRPDLQVZKLFKLVWKHVDPHILQGLQJDVLQDVWXG\IURP&KDQJHWDOLQ\RXQJHUGLDO\VLVSDWLHQWV


'XHWRWKHFURVVVHFWLRQDOGHVLJQDQGWKHVPDOOVDPSOHVL]HRXUUHVXOWVVKRXOGEHLQWHUSUHWHG
ZLWKFDXWLRQEXWWKHORZ4R/VFRUHVDVVRFLDWHGZLWKVHULRXVRYHUK\GUDWLRQDQGWKHORZOHDQ
WLVVXHLQGH[FRXOGEHJHQHUDOL]HGWRWKHROGHUGLDO\VLVSRSXODWLRQ

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
Conclusions
2XUUDQGRPLVHGWULDOIDLOHGDQGDVVXJJHVWHGE\WKHILQGLQJVLQWKHVXUYH\DPRQJ1RUZHJLDQ
QHSKURORJLVWV WKHUH PLJKW EH VHYHUDO H[SODQDWLRQV IRU WKH UHFUXLWPHQW IDLOXUH LQFOXGLQJ
SUDFWLFDOFRQVWUDLQWVDQGODFNRILQFHQWLYHV7KHPRVWLPSRUWDQWUHDVRQVHHPVWREHWKHZLVK
WRGHFLGHWUHDWPHQWRQDQLQGLYLGXDOEDVLV
2XUUHVXOWVFRQILUPWKDWWKH4R/RIROGHUGLDO\VLVSDWLHQWVLVSRRUDQGWKDWWKHUHLVDURRPIRU
LPSURYHPHQW $V ORZ SK\VLFDO FDSDFLW\ VHHPV WR KDYH D SURIRXQG LPSDFW RQ DOO 4R/
GLPHQVLRQV DQG LQFUHDVHG IRFXV RQ SK\VLFDO UHKDELOLWDWLRQ VHHPV SHUWLQHQW ,Q DFFRUGDQFH
ZLWKUHVXOWVIURPRWKHUWULDOVRXUILQGLQJVLQGLFDWHWKDWWKHSDWLHQW¶VORQJWHUP4R/GRHVQRW
EHQHILWIURPDQHDUO\VWDUWRIGLDO\VLV:HIRXQGQRGLIIHUHQFHLQ4R/EHWZHHQ+'DQG3'
SDWLHQWV

1XWULWLRQDO SUREOHPV ZHUH IUHTXHQW DPRQJ RXU ROGHU SDWLHQWV ERWK DPRQJ WKRVH ZKR
SDUWLFLSDWHG LQ WKH FURVV VHFWLRQDO DV ZHOO DV WKH REVHUYDWLRQDO VWXG\ ,Q WKH ODWWHU ZKHUH
FRPSUHKHQVLYH UHJLVWUDWLRQV ZHUH FRQGXFWHG RQO\ D VPDOO PLQRULW\ RI WKH SDWLHQWV ZHUH
ZLWKLQ QRUPDO RU RSWLPDO UDQJH RQ DOO SDUDPHWHUV XVHG IRU QXWULWLRQDO DVVHVVPHQW $ KLJK
SURSRUWLRQKDGSDWKRORJLFDOERG\FRPSRVLWLRQPRVWRIZKRPKDGVHYHUHPXVFXODUGHSOHWLRQ
DQG D TXDUWHU RI WKH SDWLHQWV ZHUH FODVVLILHG DV EHLQJ FDFKHFWLF )XUWKHUPRUH RXU VWXG\
GHPRQVWUDWHVKRZWKHUHSRUWHGIUHTXHQF\RISRRUQXWULWLRQDOVWDWXVPD\YDU\ZLWKDVVHVVPHQW
PHWKRG DQG FODVVLILFDWLRQ:H IRXQG WKDW%,6ZDV HDV\ WR XVH DQG WKDW LW FDQ EH D XVHIXO
VXSSOHPHQWLQDVVHVVPHQWRIQXWULWLRQDOVWDWXVLQGDLO\GLDO\VLVSUDFWLFH

2XUUHVXOWVGRHVQRWFRQILUPDQ\DVVRFLDWLRQEHWZHHQQXWULWLRQDOVWDWXVDQG4R/DOWKRXJKWKH
VPDOOHU REVHUYDWLRQDO VWXG\ VKRZHG WKDW FDFKHFWLF SDWLHQWV KDG FOLQLFDOO\ VLJQLILFDQW SRRUHU
4R/RQDOOVFDOHVFRPSDUHGWRQRQFDFKHFWLFSDWLHQWV7KHILQGLQJVRIWKLVVWXG\DOVRVXJJHVW
WKDWK\GUDWLRQVWDWXVPD\LQIOXHQFH4R/



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Clinical implications


x $FKDQJHLQDWWLWXGHDPRQJ1RUZHJLDQQHSKURORJLVWVWRZDUGV5&7VHHPVZDUUDQWHG

x :HGLGQRWILQGDQ\DVVRFLDWLRQEHWZHHQHDUO\YVODWHVWDUWLQGLDO\VLVDQGORQJWHUP
TXDOLW\RIOLIH%DVHGRQRXUUHVXOWVFRQFHUQLQJ4R/DQGWKHIDFWWKDWSUHYLRXVVWXGLHV
KDYHQRWIRXQGDQ\VXUYLYDOEHQHILWIRUSDWLHQWVVWDUWLQJHDUO\LQGLDO\VLVWKHUHLVDWWKH
SUHVHQWWLPHQRFRQYLQFLQJGDWDVXSSRUWLQJHDUOLHUVWDUWLQGLDO\VLVLQWKHHOGHUO\

x :HKDYHIRXQGLQRXUFRKRUWRIHOGHUO\SDWLHQWVWKDWZHUHLQ+'DQGRQO\LQ
3':HGLGQRW ILQGDQ\ VLJQLILFDQWGLIIHUHQFH LQ4R/VFRUHVEHWZHHQ+'DQG3'
2XUILQGLQJVXSSRUWVWKHJUHDWHUXVHRI3'LQROGHUSHRSOHDVPRVW3'SDWLHQWVFDQEH
WUHDWHGDWKRPH

x :H IRXQG WKDW SK\VLFDO IXQFWLRQ DQG 4R/ VKRZHG D FOHDU VWDWLVWLFDOO\ DVVRFLDWLRQ
H[FHSW IRU UROH HPRWLRQDO 5( ,W LV LPSRUWDQW ZLWK PRUH DWWHQWLRQ WR SK\VLFDO
IXQFWLRQ LQ ROGHU SDWLHQWV LQ GLDO\VLV 7KHUH VHHPV WR EH D KXJH SRWHQWLDO IRU 4R/
LPSURYHPHQWWKURXJKUHKDELOLWDWLRQDQGSK\VLFDOH[HUFLVHWUDLQLQJ

x 7KHPDMRULW\RIWKHVWXG\SDWLHQWVKDGQXWULWLRQDOGHILFLWV:HKDYHGHPRQVWUDWHGWKDW
WKHSUHYDOHQFHRIQXWULWLRQDOGHILFLWGHSHQGVRQDVVHVVPHQWPHWKRG7KHUH LVDQHHG
IRU D JHQHUDO DJUHHPHQW RQ KRZ QXWULWLRQDO VWDWXV VKRXOG EH DVVHVVHG DQG UHSRUWHG
ERWK LQ WKH FOLQLFV DQG UHVHDUFK 2XU ILQGLQJV FDOO IRU PRUH DWWHQWLRQ WR QXWULWLRQDO
VWDWXVLQHOGHUO\GLDO\VLVSDWLHQWVLQFOXGLQJPRUHWKRURXJKDVVHVVPHQWVDQGWKHXVHRI
QXWULWLRQDOVXSSOHPHQWVZKHQLQGLFDWHG0RUHIRFXVLVFOHDUO\QHHGHGDVZHOODVODUJHU
VWXGLHVWRFRQILUPRXUILQGLQJV

x 7KH3(:FODVVLILFDWLRQ LQFOXGHV D FULWHULRQ EDVHG RQ GLHWDU\ LQWDNH7KLV SURFHGXUH
PLJKWEHWRRH[WHQVLYHIRUPRVWFOLQLFDOVHWWLQJV:HVKRZHGWKDWWKHSDWLHQWVFRXOGEH
FODVVLILHGDVFDFKHFWLFRUQRWE\XVLQJHDV\DSSOLFDEOHWRROVDQGFRXOGWKHUHE\LGHQWLI\
SDWLHQWV ZLWK D VHULRXV QXWULWLRQDO ULVN :H UHFRPPHQG WKH XVH RI WKLV FDFKH[LD
GHILQLWLRQ
58
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
x %LRLPSHGDQFHVSHFWURVFRS\FDQEHDXVHIXOWRROWRHVWLPDWHK\GUDWLRQVWDWXVDQGERG\
FRPSRVLWLRQDQGLWLVHDV\WRXVHLQGDLO\FOLQLFDOSUDFWLFH:HIRXQGWKDWQHDUKDOIRI
WKHSDWLHQWVKDGORZPXVFOHPDVV/7,WKSHUFHQWLOHPHDVXUHGE\%,6:HKDYH
DOVR VKRZQ WKDW RYHUK\GUDWLRQ SUREDEO\ DOVR JLYH UHGXFHG TXDOLW\ RI OLIH DFFXUDWH
DVVHVVPHQWLVFUXFLDOJLYLQJIXUWKHUDUJXPHQWVWRURXWLQHXVHRI%,6






Areas for future research
Nutritional status 
x $JUHHRQDFODVVLILFDWLRQV\VWHPVWREHXVHGWRGHILQHQXWULWLRQDOVWDWXV
x )XUWKHUVWXGLHVRQTXDOLW\RIOLIHDQGQXWULWLRQDOVWDWXVLQWKHROGHUGLDO\VLVSDWLHQWV
x ,QWHUYHQWLRQVWXGLHVZLWKVSHFLDODWWHQWLRQWRWKHROGHULQGLDO\VLV
Physical function

x )XUWKHU VWXGLHV RQ LQWHUYHQWLRQVZLWK H[HUFLVH WUDLQLQJ LQ ROGHU GLDO\VLV SDWLHQWV DUH
DGYRFDWHG

Hydration status  
x 7KHUHLVDQHHGIRUVWXGLHVZLWKELRLPSHGDQFHVSHFWURVFRS\%,6WRDVVHVVK\GUDWLRQ
VWDWXVHVSHFLDOO\LQWKHROGHVW!\HDUVGLDO\VLVSRSXODWLRQLQRUGHUWRPDNH%,6D
PRUHUHOLDEOHWRROWRDVVHVVK\GUDWLRQVWDWXVLQWKHROGHVWGLDO\VLVSDWLHQWV






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Suggestions for the NRR

,QRXUVWXG\SDSHUZKHUHZHXVHGPHGLFDOGDWDIURP155ZHIRXQGWKDWWKHUHZHUHIHZ
PLVVLQJ GDWD FRPSDUHG WR RWKHU UHJLVWULHV +RZHYHU ZH ILQG WKDW PRUH FRPSOHWH GDWD RQ
FRPRUELGLW\ OLNH RWKHU FKURQLF GLVHDVHV FRPPRQ WR&.' SDWLHQWV H[ FKURQLF REVWUXFWLYH
OXQJGLVHDVHSV\FKLDWULFGLVHDVHVOLNHGHSUHVVLRQDVZHOODVLQFOXVLRQRIORQJLWXGLQDOTXDOLW\
RIOLIHDVVHVVPHQWVFRXOGFRQVLGHUDEO\LPSURYHWKHXWLOLW\RIWKLVUHJLVWU\













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Abstract
Background: For the majority of the older patients in dialysis, the treatment will be lifelong.
Thus, quality of life (QoL) is a crucial outcome. Our aim was to assess the QoL of older 
Norwegian dialysis patients and to investigate the impact of early (estimated glomerular 
fraction rate, H*)5 10ml/min) versus late (eGFR < 10ml/min) start in dialysis, comorbidity, 
nutritional status and physical capacity.
Methods: A self-report questionnaire including SF-36 (QoL) and the Subjective Global 
Assessment (SGA) (nutritional status) was mailed to all patients (n = 320) > 75 years 
registered in the Norwegian Renal Registry (NRR) as being in dialysis by September 2009.
Reply was received from 233 patients (73%). Medical data including comorbidities and eGFR 
at dialysis start (obtained for 194 patients) was retrieved from the NRR. Functional capacity 
was determined from the SGA.
Results: Compared to reports from younger dialysis patients, our patients scored poorer on all 
SF-36 subscales. Early start in dialysis was registered for 52 patients, 142 patients started late, 
51.4% were well nourished (SGA A), 32.3% moderately malnourished (SGA B) and 16.4% 
were severely malnourished (SGA C).  No significant association between any SF-36 scores 
and early vs. late start, nutritional status or comorbidity was found. Better physical function
was significantly associated with better scores on all SF-36 scales. 
Conclusions: Our results indicate that physical function is important to all QoL aspects. 
Increased focus on physical rehabilitation seems pertinent. Early start of dialysis treatment
was not associated with better long term QoL scores.
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Introduction
For several reasons, the oldest patients are the fastest growing subgroup of the dialysis 
population in developed countries. The general population is aging and the survival of 
diseases associated with kidney failure improves1, 2. Hence, the incidence of end stage renal 
disease (ESRD) in older adults is increasing 3, and also the acceptance of older patients onto 
dialysis 4. The majority of the older patients will not be offered a renal transplant and will be 
subjects to lifelong dialysis. In general, Qol of dialysis patients seems to be substantially 
affected, especially the physical domains, which also declines over time5-8. Comparing groups 
of older and younger in dialysis, no difference has been found for the QoL mental domains.
Results regarding physical domains are more diverse; superiority of scores from the older 
population as well as equality has been reported9, 10. For the oldest dialysis patients (> 75
years), however, the physical scores seem to be poorer than for younger ones7, 11.
Over the last decades, there has been a trend in USA and Europe to start dialysis early, in
particular among the oldest patients (age > 75 years)12, 13. Some studies indicate that early 
start is connected with a higher mortality 12, 13, which may be explained by a larger proportion  
of older patients 14. The only published randomised trial comparing early to late start of 
dialysis, the IDEAL study, found that neither survival nor quality of life improved by an early 
start15. To our knowledge no studies have addressed the impact of early start on QoL in older 
dialysis patients in particular.
Older age is associated with higher frequency of health related problems such as nutritional
deficits, comorbidity and reduction in physical capacity. This may be attenuated in older 
ESRD patients 16-19 20.
In general, nutritional deficits and protein energy wasting (PEW) are frequent problems in the 
dialysis population21-23, and implies an increased risk of negative health outcomes such as
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mortality risk and QoL deterioration24, 25. Comorbid disorders are common among dialysis
patients > 75 years 18, and for haemodialysis patients in general, co-morbidity is found to be 
associated with mortality as well as QoL 26, 27.
Decline in physical function is a feature of normal aging. Among older dialysis patients, a 
high prevalence of functional disability has been revealed 19. Physical impairments are likely
to affect QoL negatively, as has also been shown for younger hemodialysis patients28, 29.
There are few studies addressing these issues in the older dialysis patients, thus, the impact on 
QoL is poorly documented.
The aim of the present study was to assess the QoL of the Norwegian dialysis population aged 
75 years or more, and to explore the impact on QoL of nutritional status, physical function, 
comorbidity and early vs. late start in dialysis. 
Subjects and Methods
$OOSDWLHQWVyears (n=320) who, according to the Norwegian Renal Registry (NRR) were 
in dialysis by January 2009 and alive by September 2009 were asked to participate and mailed 
the study questionnaire (September 2009). A reminder was sent 2 weeks later. We received 
answers from 233 (73%).
Medical data were collected from the NRR and included data registered at start of dialysis 
treatment and in the Annual Report 2008. The NRR consists of data from all the dialysis 
centres in Norway. These centres are responsible for reporting data from patients with chronic 
kidney failure at start of dialysis and thereafter annually. Deadline for the completion of the 
annual data is by the end of March, thus The Annual Report 2008 includes data on
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biochemical parameters, blood pressure, medications, physical status, and new co-morbid 
diseases up to March 2009. 
The questionnaire mailed to the patients in this study, included assessments of QoL and 
nutrition. QoL was measured with a Norwegian validated translation of the Medical 
Outcomes Study 36 item Short Form health survey (MOS SF-36)30, 31. The SF-36 is a self-
administered questionnaire that is widely used and validated in chronic dialysis patients of all
ages 9, 11, 32-34. The 36 items are summarised into 8 scales, physical function (PF), role 
physical function (RP), bodily pain (BP), general health (GH), vitality (VT), social function 
(SF), role emotional function (RE) and mental health (MH). For each scale the scores are 
transformed to scores ranging from 0 -100 ( 100= best possible health state) 35. The patients’
scores in this study were compared to a norm population of the same age and gender 30 and to 
younger dialysis patients 36.
We also used three items from The European Organisation for Research and Treatment of 
Cancer (EORTC QLQ-C30), i.e. the nausea-vomiting scale (2 items) and the appetite scale (1 
item). These items are scored on a four point categorical scale ranging from “not at all” to 
“very much” transformed into 0-100 scales where the higher scores represent more symptoms
37. The patients score were compared to a norm population of the same age and gender 38.
Nutritional status was assessed by the Subjective Global Assessment of Nutritional status 
SGA 39, using a translated Norwegian version 40. The SGA has two parts. The first includes 
questions on medical history (present weight, weight loss during the last 6 months, changes in 
food intake, gastrointestinal symptoms and physical capacity) and may be answered by the 
patients. The second part covering assessment of subcutaneous fat loss, muscle wasting and 
oedemas, should be filled in by health professionals. The patients are thereafter classified as 
either; SGA A= normally nourished, B= moderately malnourished and C = severely 
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malnourished. In this study, the questionnaires were mailed to the patients hence, no physical 
examination was possible. The patients were therefore classified into group A, B and C as 
stated, based on their reports on the first part of the questionnaire and their BMI, calculated 
from weight and height reported on the SGA questionnaire 41.  The classification was 
independently made by two trained reviewers, a nephrologist and a nutritionist respectively. 
In case of disagreement, the classification was discussed to reach consensus.
The patients’ body mass index (BMI) was calculated according to standard formula (body 
weight (kg)/ height (m) ²). The patients’ height was retrieved from the NRR data. Information 
about the patients’ weight was available from the NRR at start of dialysis and the Annual 
Report 2008 as well as from the SGA (September 2009). BMI was calculated for the 
corresponding three points in time. To estimate weight changes (delta weight), we used 
weight at start of dialysis minus weight from the Annual Report. 
To assess co-morbidity, we used medical data from the NRR, which records 6 possible co-
morbid diseases at start of dialysis; left ventricular hypertrophy (LVH), coronary disease, 
peripheral vascular disease, cerebrovascular disease, diabetes mellitus type II and malignancy. 
We divided the patients into 3 groups; 1) no comorbid disease, 2) 1-2 co-morbid diseases, and 
 3 co-morbid diseases.
To determine physical function we used the scores from the SGA item where the patients are 
asked to rate their functional capacity into 4 categories (normal activity, able to be up, mostly 
sitting in a chair or mostly in bed), as well as the physical function scale from the SF-36.
We defined early start in dialysis at eGFR  10 ml/min and late start at eGFR< 10 ml/min.
Statistical analysis
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Medical and demographic parameters and QoL scores were compared between groups defined 
according to gender, dialysis modality and early versus late start in dialysis. For the medical 
and demographic data, Students’t-test was used to test for statistical significance. For the 
quality of life (SF-36) scores, which were not normally distributed, we used the Mann-
Whitney U test. To ease the interpretation and the comparison to findings of other studies, the 
SF- 36 (QoL) scores are, however, presented in terms of group means.  
Furthermore, the association between SF-36 scores and the following variables: early versus 
late start in dialysis, comorbidity, nutritional status (SGA classification) and physical capacity 
(SGA score and SF-36 physical functioning score) was tested by both the Kruska Wallis and 
the Wilcox rank sum tests. We also tested for trends in differences of SF-36 scores between 
groups defined according to comorbidity, SGA classification (A, B, C) and physical capacity 
using the Jonckheere (Kendall Tau) test.
The SPSS version 18 was used for descriptive statistic and the simple group comparisons, 
whereas the Stata version 12.0 was used for the tests of association and trends. Statistical 
significance was defined as p< 0.05, and clinical significance for the difference between QoL 
scores was defined as a difference of 10 or more 42.
The study was approved by The Regional Committee for Research Ethics in Norway
Results
Demographics
A total of 233 dialysis patients were included, 67% men and 33% women (Table 1). For four 
of the patients dialysis modality was not registered (three men and one woman).
Insert Table I
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Overall, 182 (79%) of the patients were followed by a nephrologist for more than four months 
prior to dialysis initiation (early referral). Early start of dialysis (eGFR 10 ml/min) was 
registered for 52 (23%) of the patients, 142 (62%) had a late start, whereas for 39 patients, the 
eGFR at start of dialysis was not recorded in the NRR (Table 1). The proportions of early and 
late start did not differ between genders or dialysis modality.
Co-morbidities at start of dialysis according to the NRR is shown in Table 1, 48 patients 
(21%) had no comorbidity, 128 (55%) had 1-2 comorbid diseases and 55 KDGFR-
morbidities. Data was missing for 2 patients.
The mean age of the patients was 80.4 years, median 80.0 years; range (75 – 94 years) (Table 
2). There was no age difference between genders or between groups according to dialysis 
modality (Table 2). 
Insert Table 2,
HD patients had significally longer dialysis vintage than PD patients. Otherwise, no
difference between genders, HD and PD patients or early vs. late start in dialysis was 
revealed. The use of both erythropoiesis stimulating agents (ESA) and statins increased from 
start of dialysis to the Annual Report 2008 (Table 1 and 2).
Nutritional status
Information about height was missing for 39 patients. Mean BMI at start of dialysis, by the 
time of the Annual report 2008 and based on the SGA data (September 2009) was 25.1 
(median 24.4, range 15.4- 44.3) (Table 1), 24.3 (median 23.9, range 13.5-41.3) (Table 2) and 
24.3 (median 24.0, range 15.2-43.5) respectively. Although the BMI showed only minor 
changes from start of dialysis to the Annual Report 2008, a majority of the patients who had 
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data available on both time points (n = 185) had experienced weight changes, equally with 
weight loss (49%) and weight gain (42%) (Table 3).
Insert Table 3
Completion of the SGA was missing for 13 patients; hence SGA status (A, B or C) could be 
determined for 220 patients (Table 3). For seven of these, the SGA classification was based 
on weight changes, nutritional symptoms and food intake since BMI could not be calculated 
due to missing values about height. SGA status A was present in 51.4 %, SGA B in 32.3%
and 16.4 % were severely malnourished (SGA C).
There were no association between SGA status and eGFR at start of dialysis, serum 
cholesterol, treatment months, serum albumin and haemoglobin (Table 3).
Scores for EORTC QLQ-C30 items were available for 214 (92 %) of the patients. Nausea-
vomiting scores were clinically significant higher for our patients compared to norm data38,
both for men and women, indicating more symptoms in our patients. For appetite loss scale 
the difference between our population and norm data was below clinical relevance.
Quality of life outcomes
The SF-36 scores for the overall study population as well as scores according to gender, 
dialysis modality and early versus late start in dialysis are presented in Table 4. 
Insert Table 4
There were 226 patients who completed the SF-36 form. Missing data for the various SF-36
subscales was observed for 7 patients (SF) to 20 patients (RE).
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Compared to a Norwegian norm reference population of same age and gender 30, we found 
that both females and males reported clinically significant lower scores on SF-36 scales. 
These differences in scores were generally high, reaching 40 point for vitality (VT) (data not 
shown).
Compared to scores from a younger cohort of Norwegian dialysis patients, the women in our 
study reported clinically significant poorer physical function (PF), role physical function (RP) 
and role emotional function (RE), whereas our male patients reported clinically significant 
poorer scores for PF only (Table 4).
Except for statistically significant higher scores for social function among women compared 
to men, we found no clinically or statistically significant difference in QoL scores between 
genders, patients starting early or late in dialysis, or between HD and PD patients (Table 4).
Furthermore, comparing SF-36 scores between patients in the three comorbidity groups as
defined, no clinically or statistically significant difference was found (data not shown). 
Overall, there were also only minor variations between the SF-36 scores of patients classified 
as SGA A, B and C (data not shown), and no statistically significant trend between SGA 
groups was observed.
Finally we compared the SF-36 scores between patients according to their own physical 
capacity ratings in the SGA questionnaire and found a clear statistically significant trend, i.e.
the highest score for physical capacity corresponded to the highest score for SF-36, except for 
RE (Table 5).
Insert table 5
When the patients were divided into three groups according to the SF-36 physical function 
(PF) scores; i.e. patients scoring 0-33, 34-66, and 67-100 points respectively, and the scores 
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on the other SF-36 subscales (RP, RE, MH. GH, SF, BP and VT) were compared between 
these groups, statistically significant linear trend for all subscales were found with the highest 
scores among those patients who were in the group with the highest PF scores (Figure 1). 
Insert Figure 1
Discussion
In this cross-sectional study addressing Norwegian dialysis patients > 75 years of age, we 
found that quality of life as assessed by the SF-36 in general was poor. For all dimensions, the 
scores were substantially lower than scores from a norm population beyond 70 years of age 30,
and most scores were also lower compared to younger Norwegian  dialysis patients 36, in 
particular for physical domains. No significant association between the QoL scores and 
comorbidity, early vs. late start in dialysis and nutritional status was found. All QoL domains 
were, however, clearly associated to the patients’ physical function. 
Few studies have hitherto addressed the impact of physical function on quality of life in older 
dialysis patients 29. In younger dialysis patients, however, significant improvement of physical 
QoL domains as a result of training has been documented 28 43. Similar results have been 
reported from a Cochrane review of training studies in elderly 44. Our results indicate that 
physical function is highly important, not only to the physical, but also the mental QoL 
domains of older dialysis patients. Thus, maintaining these patients` independence and 
physical performance seems crucial to their overall wellbeing. An existing potential for 
rehabilitation through physical exercise, even for seriously ill patients, is documented among 
advanced cancer patients 45 as well as in a pilot trial of older haemodialysis patients 46.
Further studies on training interventions in older dialysis patients are advocated.
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No difference in quality of life between early or late start in dialysis were observed in our 
study, the same conclusion was drawn from the IDEAL-study15. Our results, however, must 
be interpreted with caution due to a low number of patients starting early and a lower mean 
eGFR at start than reported from others, i.e. in 2010, ,mean eGFR at start for patients > 75 
years in US was 12.2 ml/min, while in our study population the mean eGFR at start was 8.6 
ml/min 4. Furthermore we did not have any QoL registration at start of dialysis nor any 
longitudinal assessments. In a previous study early starters were found to have better QoL 
than late starters immediately after the initiation of dialysis treatment, but the difference 
disappeared after 12 months6. We can not rule out that this would also be the case among our 
patients.                                                                                                                                
Opposed to studies on younger dialysis patients showing a positive correlation between 
nutritional status and SF36 physical composite score (PCS)47, 48; we found no significant
association between QoL and SGA status, unintentional weight changes or BMI. These 
findings should be interpreted in light of the assessment methods we used. Our SGA 
classification depended only on patients` report without any clinical investigations. BMI
reflects weight, and both weight and weight changes can be a difficult parameter in dialysis 
patients because of the ultrafiltration and difficulties in estimating dry weight. However, 
many of our older dialysis patients had a low BMI, reduced food intake and unintentional
weight loss, indicating that focus on nutritional status is highly important. To identify 
nutritional risks, we find that adding methods other than weight and BMI are necessary.
For younger dialysis patients, an association between comorbid conditions and QoL, specially 
for physical composite score (PCS) has been shown 27. This finding was not confirmed in our
study population. A limitation of the co-morbidity registration in our study is the lack of 
information about the severity of the disease. Many conditions that are important for elderly 
were not registered, e.g. cognitive function, vision and hearing disability, chronic obstructive 
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lung disease and depression. Thus, we cannot rule out that the results would have been
different with more a complete registration of co-morbid diseases. The frequency of comorbid 
disorders in our study, is, however comparable to registrations from the UK and France 18, 49,
and in the Broadening Options for Long-term Dialysis in the Elderly (BOLDE) study from 
UK, increasing co-morbidity was found to have a negative impact on QoL only when 
malnutrition was present 50.
The study was based on self-report and register data from NRR, and we had only access to
NRR data from the patients who accepted to enter the study. Thus, a limitation of the study is 
the lack of information regarding the non responders. However, the NRR includes all 
Norwegian patients starting in dialysis, there were few missing data compared to other renal 
registries18, 51, and we had a high response rate (73%). Overall, we find that our findings may 
be representative for older dialysis patients in general. We also find that more complete data 
on comorbidity as well as inclusion of longitudinal quality of life assessments could 
considerably improve the utility of this and comparable registries.
Our results confirm that the QoL of older dialysis patients is poor and that there is a room for 
improvement. As low physical capacity seems to have a profound impact on all QoL 
dimensions, increased focus on physical rehabilitation seems pertinent. In accordance with 
results from other trials, our findings indicate that the patient’s long term QoL does not 
benefit from an early start of dialysis.  Nutritional problems were frequent among our older 
patients. By the methods used in this study, we could not confirm any association between 
nutritional status and QoL. Increased focus on nutritional status seems, however, still 
necessary.
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Table 1 Patients characteristic at start of dialysis treatment
All (n = 233) Male (n=156) Female (n=77)
Mean (SD) n Mean (SD) n Mean (SD) n
eGFR at start, (MDRD), ml/min 8.63 (3.32) 194 8.61 (3.2) 130 8.65 (3.42) 64
Early start, ml/min 12.82 (3.09) 52 12.50 (3.38) 37 13.65 (2.45) 15
Late start, ml/min 7.09 (1.66) 142 7.09 (1.58) 93 7.11  (1.84) 49
Body mass index (BMI)kg/m² 25.1  (4.6) 196 25.3  (4.8) 127 24.5 (4.3) 64
Hemoglobin g/L 11.1 (1,5) 194 11.1 (1.5) 130 11.0 (1.4) 64
n (%) n (%) n (%)
Dialysis modality
Hemodialysis (HD) 188 (82) 130 85 58 76
Peritoneal dialysis (PD) 41 (18) 23 15 18 24
Access HD
Catheter 99 (43) 64 (41) 34 (44)
AV fistula                               53 (23) 39 (25) 14 (18)
Use of
Erythropoiesis stimulating 
agents (ESA)
156 (67) 103 (67) 52 (68)
Statins 132 (56) 91 (59)                 39 (51)
Primary kidney disease, n (%)
Glomerulonephritis 37 (16) 24 (15.9) 12 (15)
Pyelonephritis 15 (6) 11 (7.3) 4 (5)
Polycystic kidney disease 15 (6) 8 (5.3) 7 (9)
Renovascular disease 108 (47) 7 (48.3) 31 (40)
Diabetes 19 (8) 5 (3.3) 11 (14)
Others 40 (17) 30 (18.7) 11 (14)
Co-morbidity, n (%)
Left ventricular hypertrophy 60 (26) 41 (27) 18 (23)
Peripheral vascular disease 51 (22) 32 (27) 18 (23)
Cerebrovascular disease 41 (18) 24 (16) 14 (18)
Malignancy 46 (20) 35 (23) 10 (13)
Coronary disease 107 (46) 80 (53) 31 (40)
Diabetes mellitus II 56 (24) 31 (21) 23 (30)
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INTRODUKSJON: Dette spørreskjemaet handler om hvordan du ser på din egen helse. Disse
opplysningene vil hjelpe oss til å få vite hvordan du har det og hvordan du er i stand til å utføre dine daglige
gjøremål.
Hvert spørsmål skal besvares ved å sette et kryss (X)  i den boksen som passer best for deg. Hvis du er
usikker på hva du vil svare, vennligst svar så godt du kan.
1. Stort sett, vil du si at din helse er
Utmerket
Meget god
God
Nokså god
Dårlig
2. Sammenlignet med for ett år siden, hvordan vil du si at din helse stort sett er nå ?
  Mye bedre nå enn for ett år siden
  Litt bedre nå enn for ett år siden
  Omtrent den samme som for ett år siden
  Litt dårligere nå enn for ett år siden
  Mye dårligere nå enn for ett år siden
3. De neste spørsmålene handler om aktiviteter som du kanskje utfører i løpet av en vanlig dag. Er din helse slik
at den begrenser deg i utførelsen av disse aktivitetene nå? Hvis ja, hvor mye?
a. Anstrengende aktiviteter som å løpe, løfte tunge gjenstander,
delta i anstrengende idrett
Ja, begrenser
meg mye
Ja, begrenser
meg litt
Nei, begrenser
meg ikke i det
hele tatt
b. Moderate aktiviteter som å flytte et bord, støvsuge, gå en
tur eller drive med hagearbeid
c. Løfte eller bære en handlekurv
d. Gå opp trappen flere etasjer
e. Gå opp trappen en etasje
f. Bøye deg eller sitte på huk
g. Gå mer enn to kilometer
h. Gå noen hundre meter
i. Gå hundre meter
j. Vaske eller kle på deg
1
SF-36 SPØRRESKJEMA OM HELSE
(SF-36 Norwegian Version 1.2)
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4. I løpet av de siste 4 ukene, har du hatt noen av de følgende problemer i ditt arbeid eller i andre av dine daglige
gjøremål på grunn av din fysiske helse?
a. Du har måttet redusere tiden du har brukt på arbeid eller på andre gjøremål
Ja      Nei
b. Du har utrettet mindre enn du hadde ønsket
c. Du har vært hindret i å utføre visse typer arbeid eller gjøremål
d. Du har hatt problemer med å gjennomføre arbeidet eller andre gjøremål
(for eksempel fordi det krevde ekstra anstrengelser)
5. I løpet av de siste 4 ukene, har du hatt noen av de følgende problemer i ditt arbeid eller i andre av dine daglige
gjøremål på grunn av følelsesmessige problemer (som for eksempel å være deprimert eller engstelig)?
a. Du har måttet redusere tiden du har brukt på arbeid eller på andre gjøremål
b. Du har utrettet mindre enn du hadde ønsket
c. Du har utført arbeidet eller andre gjøremål  mindre grundig  enn vanlig
6. I løpet av de siste 4 ukene, i hvilken grad har din fysiske helse eller følelsesmessige problemer hatt innvirkning
på din vanlige sosiale omgang med familie, venner, naboer eller foreninger?
Ja      Nei
Ikke i det hele tatt Litt En del Mye Svært mye
7. Hvor sterke kroppslige smerter har du hatt i løpet av de siste 4 ukene?
Ingen Meget svake Svake Moderate Sterke Meget sterke
8. I løpet av de siste 4 ukene, hvor mye har smerter påvirket ditt vanlige arbeid
(gjelder både arbeid utenfor hjemmet og husarbeid)?
Ikke i det hele tatt Litt En del Mye Svært mye
2
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9. De neste spørsmålene handler om hvordan du har følt deg og hvordan du har hatt det de siste 4 uken
For hvert spørsmål, vennligst velg det svaralternativet som best beskriver hvordan du har hatt det.
Hvor ofte i løpet av de siste 4 ukene har du:
a. Følt deg full av tiltakslyst?
b. Følt deg veldig nervøs?
c. Vært så langt nede at ingenting 
har kunnet muntre deg opp?
d. Følt deg rolig og harmonisk?
e. Hatt mye overskudd?
f. Følt deg nedfor og trist?
g. Følt deg sliten?
h. Følt deg glad?
i. Følt deg trett?
Hele
tiden
Nesten
hele tiden
Mye av
tiden
En del av
tiden
Litt av
tiden
Ikke i det
hele tatt
10. I løpet av de siste 4 ukene, hvor mye av tiden har din  fysiske helse eller følesesmessige problemer påvirket din 
sosiale omgang (som det å besøke venner, slektninger osv.) ?
Hele tiden Nesten hele tiden En del av tiden Litt av tiden Ikke i det hele tatt
11. Hvor RIKTIG eller GAL er hver av de følgende påstander for deg ?
a. Det virker som om jeg blir syk litt lettere enn andre
b. Jeg er like frisk som de fleste jeg kjenner
c. Jeg tror at helsen min vil forverres
d. Jeg har utmerket helse
Helt
riktig
Delvis
 riktig
Vet
ikke
Delvis
  gal
Helt
gal
Vennligst kontroller at du har besvart alle spørsmålene
3
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Subjective Global Assessment of Nutritional Status (SGA) Side 1
13.november 2001 Seksjon lindrende behandling Klinisk ernæringsfysiolog
Kreftavdelingen Lene Thoresen
Regionsykehuset i Trondheim
SGA for ERNÆRINGSSTATUS Navn:
Denne siden kan fylles ut av pasient eller
pårørende
Fylt ut dato:
Matinntak Fysisk kapasitet
Sammenliknet med ditt normale, Den siste måneden vil jeg beskrive aktiviteten
har matinntaket ditt siste måneden vært min som
 uendret  normal, ingen begrensninger
 mer enn vanlig  ikke normal, men er oppe og har noen aktiviteter
 mindre enn vanlig  sitter for det meste i stol
 tilbringer det meste av tiden i senga
Hvis mindre  fullt sengeliggende
 små mengder vanlig mat
 for det meste supper og drikker
 veldig lite eller ingen ting
sondeernæring eller intravenøs ernæring
Symptomer
De siste ukene har jeg hatt følgende problem som har hindret meg fra å spise tilstrekkelig
(flere enn ett kryss hvis aktuelt)
 ingen problem  sår i munnen  kvalme
 liten appetitt munntørrhet  oppkast
 diaré  spiser alene
 forstoppelse  maten smaker annerledes
 smerter  annet ___________________________________
Vektendringer
Høyde:  cm Vekt:  kg 
Har du hatt ufrivillig vekttap? ja  nei Om ja, hvor mye  kg
Tidligere normalvekt:  kg På hvor lang tid?  mnd
De siste 2 ukene har vekten min:
  vært stabil   økt  minsket  vet ikke
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Subjective Global Assessment of Nutritional Status (SGA) Side 2
13.november 2001 Seksjon lindrende behandling Klinisk ernæringsfysiolog
Kreftavdelingen Lene Thoresen
Regionsykehuset i Trondheim
Denne siden fylles ut av lege, sykepleier eller klinisk ernæingsfysiolog
Diagnose______________________________________________________
Metabolsk påvirkning ______ (0-3) 0 = ingen,
1 = litt
2 = en del
3 = svært mye
(Med metabolsk påvirkning menes eventuelt feber, infeksjon, kjent økning i CRP)
Fysisk påvirkning
Deklive ødem ______ (0-3) Tap av underhudsfett ______ (0-3)
Pleuravæske  ______ (0-3) Tap av muskelmasse ______ (0-3)
Ascites           ______ (0-3)
(Deklive ødem; i føtter/ankler hos oppegående pasienter, over hofte/bak hos sengeliggende pasienter.
Ascitesvæske kan utgjøre mange kilo og derfor maskere eventuelt vekttap.)
(Tap av underhudsfett og muskelmasse inspiseres på muskelgrupper og hudområder der det faller naturlig å undersøke i løpet
av konsultasjonen. Hender og ansikt kan inspiseres uten at pasienten behøver å kle av seg. 1-3 brukes ved grader av synlig
tap. 3 innebærer at pasienten er betydelig avmagret. Vurderingen er subjektiv.)
Vurdering av ernæringstilstanden (ring rundt)
A  - Velernært
Pasienten har ikke hatt vekttap, har ingen ernæringsrelaterte symptomer,
normal kroppsbygning, ingen tegn til underernæring,
velges også når pasienten har hatt noe vekttap, men er i positiv energibalanse og har god symptomkontroll
B - Noe/mistenkt underernært
Velges når pasienten har hatt vekttap og ikke oppnådd stabilisering/økning i vekt,
har sikkert redusert matinntak og ernæringsrelaterte symptomer,
noe tap av fettvev og muskelmasse, men har normal KMI. KMI >20 for alder opp til 65 år, KMI > 24 for alder over 65 år
C - Alvorlig underernært
Pasienten har hatt alvorlig vekttap.
Synlig tap av fettvev og muskelmasse, kan ofte ha ødemer. KMI er vanligvis < 20, (<24 for alder over 65 år)
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Subjective Global Assessment of Nutritional Status (SGA) Side 3
13.november 2001 Seksjon lindrende behandling Klinisk ernæringsfysiolog
Kreftavdelingen Lene Thoresen
Regionsykehuset i Trondheim
Vurdering av vekttap
 Tid         Alvorlig vekttap (%)
 1 uke              >  2
 1 mnd.            >  5
 3 mnd             > 7.5
 6 mnd.            > 10
% vekttap beregnes slik:
 vekttap i kg  x 100%
tidligere vekt
Vurdering av KMI
   Vekt   (kg)
 KMI  =      høyde2 (m2)
 Overvekt       KMI = > 25
  Normalvekt  KMI = 20-25
  Undervekt    KMI =  < 20
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Davies komorbiditets-indeks.
Den registerar 7 sjukdomstilstandar vanlege for nyresvikt-pasientar.
Komorbid score er ein summasjon av desse, teoretisk maks 7.
Komorbid score graderast i 3 risiko-nivå:
1. Låg risiko         - grad 0       : ingen komorbide tilstandar
2. medium risiko   - grad 1        : 1-2 komorbide tilstandar
3. høg risiko        -  grad 2        : > eller lik 3 komorbide tilstandar
Komorbide tilstandar:
1. Malignitet - non-cutan, aktiv tilstades / under behandling. Tidlegare
malignitet som er antatt å vere helbreda skal ikkje registrerast.
2. Ischemisk hjertesjukdom: tidlegare hjerte-infarkt, angina pectoris,
positiv coronar angio, påvisbar ischemiske forandringar på kvile-EKG.
3. Perifer vasculær sjukdom: inkluderar distal aorta, nyrearterier,
underextremitetskar og cerebrovasculær sjukdom. Inkluderar
anten symptomatisk sjukdom i desse kargebet eller signifikant
stenose ( > 50 % ) bildemessig eller ved Doppler UL.
4. Venstre ventrikkel dysfunksjon: klinisk lungeødem (ekskluderer
overvæsking) og / eller moderat til alvorleg venstre-ventrikkel
dysfunksjon på eccocardiografi.
5. Diabetes mellitus - type 1 eller 2.
6. Systemisk collagen vasculær sjukdom - gjeld systemisk vaskulitt,
reumatoid artritt eller systemisk sklerose, anten aktiv  eller er
under behandling.
7. Anna signifikant patologi - definert som ein alvorleg tilstand
som påverkar overlevelse i den generelle befolkning. Til dømes:
alvorleg KOLS ( kronisk obstruktiv lunge-sjukdom), cirrhosis, psykose
Totalt Ja
Desse tilstandane skal det ikkje aktiv undersøkjast for, det skal kun registrerast
opplysningar som alt er tilgjengeleg i pasienten sin journal.
Ja Nei
Ja Nei
Ja Nei
Ja Nei
Ja Nei
Ja Nei
Ja Nei
Pasientnr.:
Ved dialysestart
6 mnd etter dialysestart
Dato: . . Sykehusnr.:
46251
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